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TREATISE, &c 



1 HE study of Natui*e, in every department of 
her works, has always been esteemed the most 
pleasant and entertaining of all studies. That 
part we are about to treat of. Vegetable Phy- 
siology, is both entertaining and useful, the 
health and existence of man depending solely 
upon those of vegetables, which can only be 
acquired and preserved by a knowledge of their 
nature and manner of growth. 

As utility is oui: chief object, I wish to ren- 
der this subject intelligible to every person, that 
it may become universally known. * 
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When I first published my observations on 
fruit-trees, I had not read one page of any book 
on the subject, nor studied under any gardener 
or botanist whatever. — Since that I have, for 
various reasons, been induced to consult diffe- 
rent authors j but I may say, with Mr Forsyth,^ 
that I soon found mys^ more bewildered than 
instructed : but he very prudently gave up the 
task ; and had he not done so, he would have 
soon found himself in a maze from which he 
never could have extoicatod himself. 

I found nothing but a few isolated facts- 
some imaginary ideas, and aerial flights of fan- 
cy, seemio^y, and sometime avowedly, for the 
purpose of amus^meot. 

I hav^ finmd no principles laid down ; so 
that all die &cts and observations stand like 
ghosts or apfwitioos, the inexplicable pheno- 
mena of nature, from which so general rules are 
drawn* 

I have found nothing which could be called 
the Fkystoiogy (^ FegetaNes* 
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It is trae I faund long catalogues of names, 
Greek and Latin, classes, orders, genera and 
species, &c. (but I could no more reckon that 
the physiology of vegetables, than the ranking 
of dogs into hounds, harriers, terriers, &c« the 
physiology of animals $) and I found I could 
learn no more of vegetable physiology frcm iV, 
than of military tactics, Jrom knowing that 
an army is ranked into generals, captains, Ser- 
jeants, and drummers. We, therefore, consider 
it necessary to lay dolira a few principles or laws 
of natufe taken from observation, which oug^ 
to be kept constantly in view. 

Istj There is, in nature, a living principle, or 
something which gives life and nourishment to 
all vegetables. 

2rf, This principle or matter is found existing 
in all animal and vegetable bodies, and has com- 
monly been known by the name of ynanure. 

Srf, These bodies do not part with this prin- 
ciple or matter, to enter into, or fofm new 
bodies, till their organization is completely dis« 
solved. 

A2 
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4thj This matter is formed into new bodies 
by the influence of the atmosphere. The soil 
is to be considered only as a nidus. 

Sthj Nature has given to every vegetable the 
power of propagating its species. This power 
is exerted in many different ways, and forms 
a beautiful variety in the works of creation. 

f ! 6thj Nature has given to every individual 

vegetable, a principle of self-preservation for the 
preservation of the species. This principle ap- 
pears in many differefit modes, and presents a 
delightful field to the eye of the philosopher. 

7/ife, This principle is in an inverse ratio to 
the powers of propagation. ; 

8/A, Every vegetable derives its existence 
from both earth and atmosphere, and conse-; 
queutly cannot live if completely deprived of 
either j hence it follows that 

9/A, The health of every vegetable depends, 
upon a certain proportion between what it 
draws from the earth, and what it receives from 
the atmosphere. ^ \ 
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lOth^ The organs by which the vegetable 
draws its nourishment from the earth, are the 
capillary roots. The organs by which it re- 
ceives support from the atmosphere, are the 
buds, leaves', &c. Ivi-rk? 

[ll/A, By the principle of self-preservation, 
every vegetable will preserve life, if it has the 
requisite organs in health, and the means of 
subsistence within its reach. This principle, in 
many vegetables, goes a great deal farther '^. for 
when they are deprived of these organs, new 
ones are produced. 

12/A, As the health of a tree depends on a 
certain proportion between what it draws from 
the earth, and what it receives from the atmos- 
phere, it follows 

1 Sthf That it must depend on the proportion 
of the respective organs, and also on that of the 
soil and climate ; that is to say, as the capillary 
roots and soil (taken^ together) are to the 
branches and climate (taken together), so will 
the health of the tree, which will always be in 
an inverse ratio. 

AS 
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ExuwpU. If the capillary roots arenumerousj^ 
and the soil rich and open, while the branches 
are few, and the climate cold, the tree will be 
proportionally unhealthy. 

' 14/*, The production ofjruit requires a 
greater balance in favom: of the atmosphere 
than the production ofwood. This is observed 
from the effects of peeling, annular barkings 
transplanting or breaking off the cs^illary roots, 
and warm glimates. What tli^s difference may 
be, can only be ascertained from experience .* 
but it will be greater in some species and varie* 
ties than in others. ^ 

15fA, Any part of a tree is disposed to grow 
to roots or branches according as it is circum* 
stanced. Thus, if a part of a root is exposed to 
the atmosphere, while another part of it is draw« 
ing nourishment from the earth, that part ex- 
posed to the atmosphere will grow to branches; 
andt vice versa^ if a part of a branch is put into 
the earth, while another part of it is deriving 
support from the atmosphere, that part put into 
the earth will grow to roots. 

16/A, When a young tree is propagated from 
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am old one, if it has capillary roots^ and put Into 
the eartli, it will grow and become a tree. 
This i$ called pianting. 

nthj When apart without roots is detached 
from a tree^ it will not grow though put into 
the earth, (though this is a general rule, there 
are many exceptions, 1 1 /A) ; but if it is put upon 
another which has capillary roots, and their si- 
milar orgaas so fitted together that it can draw 
nourishment from the earth fhrou^ the other, 
tlie two will unite and become a new tree« 
This is called graftings smd is only a species of 
planting; the graft* or scion^ from the princi* 
pie of self-preservation, to preserve life, requi* 
ring only to be put into such a situation that it 
can draw sustenance from the earth, and the 
stock or root support from the atmosphere* 

The history or origin of grafting, it seems, is 
not known, 

Mr Forsyth says, ** The prindples or philo- 
'^ sophy of grafting is somewhat obscure, and 
'^ had not accident given the first hint, all our 
" knowledge of nature would never have led 
" us to it** We cannot agree with Mr For- 
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syth in this opinion : we conceive that there is 
nothing which a man, who had paid any atten- 
tion to the physiology and structure of a tree, 
would have been more easily and naturally led 
to ; and though the man's name who first prac- 
tised it, may now be loifet, we are of opinion, 
tl}at he did so from fair reasoning. 

It is not my intention to entertain my 
readers with matters of amusement ; at the 
same time I'dd not pretend to communicate 
much knowledge on the vegetable system ; I 
only attempt to shew how knowledge may be 
obtained, to point out the road that may lead 
to something useful, to simplify this science, 
and to divest it of all that anatomical , and mi- 
croscopical imaginary lumber with which it has 
been loaded, and which, from the simple orga- 
nization of the vegetable, it cannot admit of; 
which no doubt has deterred many one from 
the study, who might have made great progress 
in it ; to guard the unwary traveller from fal- 
ling into wrong paths from which it will be dif- 
ficult to recall his steps. 

For this purpose he must lay aside pi'ejudice, 
nor believe all he hears or reads without con^ 
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suiting his own judgment ; nor attempt to dis- 
cover by his own works, dissection, &c. what 
he should discover by the works of nature ; and 
when any new phenomenon occurs, not to sa- pj 
tisfy himself with the first apparent cause; for 
example, not to imagine that the east wind 
brings vermin from a foreign country, because 
vermin prevail most in those seasons east winds 
prevail. 

If I had believed in this, I never would have 
taken the method of destroying the vermin I 
have done. I would have thought of some 
schemQ as wild and extravagant as the notion 
itself; — perhaps intercepting them in their pas- 
sage, sending to combat them in their own 
country, or driving them home again, by ofien- 
ding their olfactory nerves and other feelings, 
with the smell and smoke of some burning sub- 
stance. 

We would earnestly request every person to 
make certain of the fact, by careful observation 
and repeated experiment, before he form a 
theory; he may then form what theory he 
pleases ; if wrong, it cannot affect the fact; if 
right, it will lead to further discovery. 
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The husbandman is advised not to waste his 
time in chacing butterflies to dissect them, like 
our modern philosq>hers, nor in endless che- 
mical pursuits to discover the soul of vegetables : 
he knows where it is to be found ; let him 
study how to preserve it, and how it is to be 
best applied £>r the use of man. 

As I have declared it to be my intention to 
point out the road that may lead to something 
useful, I cannot avoid making a few observa- 
tions relating to agriculture (as connected with 
horticulture), which we consider an object of 
the first impojrtance, and which has very jusdy 
been esteemed the strength of a nation; it is the 
blessings of peace, and the sinews of war« 

It has been proposed as a subject of inves* 
tigation, ^^ the best means of increasii^ the 
*' quantity of manure/^ This we consider a 
work of creation, and a vain pursuit for the 
creature to follow. 

Whilst the chemical agriculturist, or agri- 
cultural chemist, is wasting his time and abu- 
sing his senses, leading thousands after him, to 
(determine what chemical name he shall give 
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to manure, or that matter which is the food of 
vegetables, the sagacious husbandman is apply- 
ing it for the use of his fellow-creature, and his 
own emolument 

iSie agricultural and horticultural chemist 
would employ his time to better purpose in ana* 
lysingsoOs where certain kindsof trees and vege- 
tables grow and flourish best, from which a table 
could be made out, that wouM enable any nlan 
about to plant an orchard, to chuse such trees 
as suited best his soil ; or, if he had the choice 
of soil, to chuse that, suited to the kinds he 
wished to rear. We conceive the best and 
surest method to attain this end, would be to 
examine the soils where plants grow spontane- 
ously. The same advantages would be derived 
to other vegetables. The great utility of such a. 
table must be obvious to every one. 

As increasing the quantity of manure is to- 
tally out of the question, and as it is of no con- 
sequence what name we give to that matter 
which gives nourishment to vegetables, I be- 
lieve it to be a first principle, and can never be 
discovered in its simple state more than the 
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soul of man* j that it can neither be increased 
nor diminished by human power. It may 
change its place from one body to another, but 
itself cannot be changed. But knowing where 
it resides ; that is, in all animal and vegetable 
substances, there are three things I wish to re- 
commefid to the attention of the husbandman 
and to that of the nation. 

The first, to seek it out where it is lying hid 
or buried. 



* Some think they have discovered the pabulum vege- 
iaffUcf and call it carbon, hydrogen^ oxygen, azot, &c. 
** others say, that no one principle affords the pabulum 
*^ of vegetable life, neither carbon, hydrogen, azot, nor 
^' oxygen alone, but all taken together, in various states 
'* and combftaations ;*' consequently, the pabulum must be 
various. We confess our incapacity to understand any 
more of this pabulum by these terms, than we did by the 
old word, manure. We look upon seeking out the pabulum- 
vegetabikj or soul of vegetables, not quite so rational as 
seeking for the philosophers' stone ; but we have made a 
much greater discovery, — we have found that diamond is 
pure carbon, and that charcoal is impure carbon ; we have, 
therefore, only to purify charcoal to get diamond, more pre^ 
€ious than gold. 
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The second, to preserve it, wh6n we have 
got it. 

t ♦ 
The third, to reduce these substances which 

contain it, to that state in which they readily 

part with it to nourish growing vegetables. 

With regard to the &st, we wish to mention 
uncultivated grounds full of the roots of vege- 
tables, which, by cultivation and the assistance 
ofjEme, are reduced to a state of putrefection, 
wnich makes them readily part with that mat- 
ter which enters into other vegetables for their 
nourishment and growth. 

We do not believe that there is any of this 
nutritive matter in lime itself j but that it pro- 
motes vegetation in two ways. 

By its putrefactive quality reducing any ani- 
mal or vegetable substance in the ground to 
that state by which the nutritive part can be 
taken up by other vegetables : 

And, by its expanding quality, opening the 
soil, and allowing tljie .growing vegetables to 
send forth their roots with greater ease to col- 
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lect nourishment. For it has been observed 
that grounds which have been limed and fully 
cultivated, are not ameliorated by a second 
liming. 

I have the same opinion of burnt clay as of . 
lime, — that it contains none of the vegetable 
food, but that it promotes vegetation by open- 
ing the soil. It is probable, too, that it may 
promote vegetation by producing a certain de- 
gree of heat on getting rain. I have made 
some experiments on this, but not sufficient to 
warrant a general conclusion. The tempera- 
ture of the atmosphere was 48% the earth 52% 
the burnt clay 52*"; on mixing it with a quantity 
of water it raised the thermometer to 58% I re- 
peated the experiment several times at different 
periods, and found that it raised the thermo- 
meter from 3 to 6 degrees, tdid not, however, 
find the same effects when the temperature of 
the atmosphere and earth was greater than 
above stated: that it keeps the soil open, I am 
perfectly satisfied from experience. 

And, in this respect, I have reason to think 
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that it wfll be preferable to lime by retaining 
this power longer. 

The next thing we wish to take notice of on 
this head, is, many places where vast quantities 
of this vegetable matter are lying hid or buried ; 
what is commonly called vegetable motdd. 

Very little advantage has been taken of this 
so far as I know. Almost the only use which 
I know has been made of it, is trenching, which 
raises new mould containing the vegetable food 
within reach of the growing vegetable roots, 
while all the matter below lies dormant. 

Where grounds are mountainous or rocky, 
and cannot be cultivated, the vegetable matter 
may be extracted by planting them with forest 
trees, which send their rdots into the crevices 
of the rocks, and draw the nutritive matter or 
manure to the trunk and branches, and so with- 
in the reach of man to make what use of he 
thinks prc^r^ and it is believed that such 
grounds, in time, will reward the husbandman 
little worse th^n those that are capable of other 
modes of cultivation j for the trees continually 
fhedding their leaves affi>rd a constant source 
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of manure, whUe the wood becomes of great 
value for mechanical purposes, none of which 
need ever again be lost to the use .of man. 

As most vegetables, especially those which 
are most useful, do not require a deep mould, 
it certainly would be of advantage to the far- 
mer, and a benefit to the country, to remove 
a part of this mould where it is too thick, and 
lay it on grounds where it is too thin ; and we 
know that there are many places, — whole fields 
and large tracts of land, — ^where this fine mould 
is lying untouched since first it was formed. 

We may observe here, that soils might often be 
improved at no great expence. For we have ob- 
served one field too much inclined to clay, and 
another, at small distance, too much inclined 
to sand, a part of wiiich might Jbe transposed, 
and both ameliorated. * 

It frequently happens, too, that the soil of a 
field is too much clay, while the sub-soil is sand, 
and vice versa ; these being mixed, the s^me 
benefit would be obtained. 

The second object I pointed out, to preserve 



Digitized by 



Google 



17 



the manure when we have got it, is of the 
greatest importance. 

The farmers are very attentive to this object j 
b\it all their efforts can avail but little, while al- 
most the whole produce of the fields ia car- 
ried to great towns, swept into the common 
sewers, and sent to the ocean. 

A very, strange notion has been entertain- 
ed, that manufactories are of benefit to agri- 
culture. 

They may be of advantage to the farmer in 
disposing of his crop y but it must be a loss to 
the ground, where so much of that matter, which 
is given by nature for a succession of crops, is 
carried off and no return made. For though a 
few acres about a great or manufacturing 
town are enriched, it is at the expence of 
ten times the number at a distance. Therefore, 
as great towns are numerous and daily in- 
creasing in population, the only remedy for 
preserving our manure, is saving the common 
sewers, which might easily be done by ma- 
chinery. A steam engine could be erected 
fox a few thousand pounds, capable pf raising 

B 
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every drop of the greatest common sewer in 
Great Britain, which could be carried in 
pipes under ground to any distance, and he 
mmh less a nuisance ^um ikejf a¥e at 'present ; 
and where there is a natural dedivity^ there 
would be no occasion for on engine^ 

This is an object which I have ioi^ Imd ill 
view, and had long ago mentioned it to some 
who certainly had much in their power^r 
Whether I jhall evar see it put in execu- 
tion I know not ; but I am persuaded that 
future generations will laugh as much at us^ 
for this neglect, as we do at our ancestors 
lor lowing the dung of the sheets, &c. &o« 
into the nDers, and with better reason, for 
it is the best part we sei^d to the ocean« 

It would be d^cult to calculate the value 
q£ common sew^is ; but we conceive whet 
goes out of every great town equal in value 
to what oomea Into it) for nothing is los^ 
in nature. » - - 

The third object I pointed out,-^educ- 
ing those substances which contain- the ve« 
getable nutriment to that state in which 
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they readily give it out for the purposes of 
vegetation. This is a sulgect so universally 
well known, that I need say very little on 
it. Every person the least acquainted with 
jEtgriculture or horticulture, knows that they 
require to he reduced to a state of putrefac-» 
tion ; and they know how to promote putre- 
faction, and mix them with the soil. I have 
only to observe that air and moisture are ne- 
cessary for reducing these substances to a 
state o£ putrefa^^iosi : this, however, requires 
a Uttle regulation ; for, if the moisture is too 
great, it wiU prevent the action of the air ; 
and if too small, it will be evaporated and 
the matter dry. To allow . the action of the 
air to have fuM effect, it is also necessary that 
too great a quantity of the materials should 
not be laid t<^;etiier at once, but to add, af« 
ter the putre&cticai is fairiy begun, gradually 
to the heap, keeping it moderately moi&t^ 
Animal substances and green vegetables have 
moisture enough in themselves, and do not 
require any additional, except where the pro-* 
cess goes on so rapidly as to produce a very 
great degree of beat, dry up the substan- 
ces, and threaten combustion. 
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An the writ€frs^ on the vegetable f)hy8iol©gy 
ipvhom I have consulted, point out the analogy 
between it and the animal; 

That a knowledge of the one may contri- 
bute to tiirow light on the other, there caa 
be no doubt; but if the analogy is carried 
too far, it will have a contrary effect, and lea;d 
into obscurity and confusion, Srom which we 
^1 never be able to extricate ourselves. We 
Conceive it a more natural and easy way, to 
begin instruction with the most simple, and 
proceed from that to the more conqilex and 
Intricate. Had the vegetable system been 
studied with the same assiduity as the animal, 
more light would have been thrown on the 
animal from the vegetable, than what has been 
thrown Ort the vegetable from the animal. 
We look upon studying the animal system^ 
to attain a knowledge of the vegetable, like 
learning arithmetic by beginning with algebra, 
or mathematics with conic sections. ' 

This seems to have been the practice of 
those writers, who appear to have been medi- 
cal men, and carried with them all. their ana- 
tomical terms and physiological notions, right 
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OT wrong, into the vegetable system. *' Cor-^ 
Heal bedSy cellular coverings^ cellular te^ture^^ 
reticular textures j parenchematous membranes^ 
proper vessels^ lymphatic vessels, nerves^ hmgs^ 
arteries, veins, placentas, umbilical chords,'* &c. 
&c. &a &c. When all these are ranked up 
with phlogiston, calorit, carbon and azote, mercy 
an us ! where are we i we can neither ad 
Tance nor retreat. We are entangled in nets, 
and suffocated with phlogiston. Men of or- 
dinary education said abiUties, terrified to 
enter into a world oi such learned words, as 
they would be into a world of spirits, give up 
the study, thinking it fit only for Rosicrucians 
&nd Illuminati. Btit, woi»ierfui to telll after 
leaving placed all these vessels in both wood 
and bark of a tree, they inform us that thexi^ 
^s nothing like them to be found io either. 

To avoid getting into this . labyrinth, it is 
more nece^ary to shew the d^rence of the 
two systems, than to point out the analc^y. 

The animal and vegetable are so very difr 
-ferent in their structure and physiology, that, 
though there is a general analogy, there are 
but few particular cases where any rational 
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comparison can be made. They are dtfierent 
in te^eir formation, they are different ii| 
their manner of growth^ and lliey are different 
in the manner they receive dieir i^rishment. 

All the parts of an animal are per&cdy 
(grvolved at a very eatly period, and a comjdete 
animal foritned, which cannot be divided ami 
mnltipUed (ipto more). AH the parts grow and 
increase in size by extensiohy till the age of 
maturity, after which they decline, without a 
possibility of being revived, or any substitution 

Trees do Hot grow and increaise in siee bjr 
e^tensicm ; biit by addition or accretioxi ; every 
part^^-^trunky roots, and branches receiving aur 
nually ah addi<30»al fihoot, joined to the £3r- 
mer by a kind of cicatrix, which increases 
th€»n in length ; and aH addSional coat c^ )!ay. 
er, which uicreases them ia thtcknetis. New 
members, rohots, and branches a^ added to 
the tree, during the whole time of its growth, 
till it arrive at matorily ; and even after that, 
at least, what has oommonly been caJlied mai* 
tnrity, they can be revived and fiew «]«» 
pioduced* 
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A tree can be divided and tmiltiplied into 
«ny namber^ 

In tbe aaimal, the substances formed in 
deferent perte of the body are either thrown 
oat by excretofy orgao^^ or returned into the 
sjrstem ; in the vegetable, the substances iot'' 
ttied in di^rent parts aise neither thrown out, 
wr returned into' the system, but ranain 
in these parts till they are taken off by the 
hand of man, or the part destroyed by nature* 
The apimal receives its nooiishm^ from 
<a tnass thrown into a cofnmoa reservoir. The 
vegetable draw^ it^ nourishment through many 
minute channels, ai^d they depend on different 
paits a£ the atmosphere for ^ms^ existence* 
Thou^ it must be 4idmitted tibat yegetablee 
' have sensation, it is different firom that of 
animals, and is merely a capacity of being af- 
fected ^y t^xtemai agents; but tibe anima} 
has a voluntary power ii^ it^eMV We cannot 
explain this better th^ by the qonqparison 
between day and night animals : the action of 
light on tbe eye of the day animai gradually 
eontmcts the pupil, but the night animi4 
contracts or dilates it suddenly at pkasure, 
^tthe same tin^e, as every p^son has pai4 
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more or less attention to the animal eaonomy» 
but few to the vegetable^ it will be necessary 
occasionally to have recourse to analogy by 
way of elucidation. To understand the phy- 
aioiogy of a tree, it is necessary to know som^ 
thing of its structure j and as few have stUr 
died the aniatomical structure of the animal 
body, it is necessary to give a definition of a 
few of the terms which writers hav^ carri^ 
into the vegetable. 

A vessel, in the smimal body, is a pipe cor 
hollow, tube for conveying blood, or any.fluid^ 
to different parts of the bpdy ^ 

By circulation is meant the course rtF the 
blood, which moves in a continued round ip 
these vessds^ 

Reticular textures, oc net work% ta^c. &c, &K%> 
convey no idea of tcse ; we will not, theref^r^ 
have any occasion to use the«Q% 

We do not mean, however, tp enter mt^, th^ 
minutiae of either system j for we do not 
pretend to such powers of vision ^ some* t# 
Bee in the seed a complete tree, trui\k> Tpots^ 
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branches, leaves,' flowers, and the fruit 6f 
many years to come j nor the nerves in the 
hairs of an old wig : And it is to be understood 
tiiat we refer only to the more perfect animals, 
and to the more perfect vegetables, which we 
reckon trees. 

A tree has commonly been divided into 
three parts — the trunk, the root, and bran- 
ches ; we have presumed to add a fourth, the 
bulb,* for reasons which will appear afterwards. 
The substance of the tree has Ukewise been 
divided into three, — the bark, the wood, and 
the pith : we shall consider each of these in 
the above order. 



OF THE BARK. 

^e bark is a general covering, and consists 
of three coate or layers ; the outmost is trans* '^ 

verse, i. e. its fibres run across the tree at 
right angles ; the next is longitudinal, and 
lies immediately under the former^ the last h 

« Vm bull^ tt ihsLt pan wbi^^h x^owccii the trunk 9Mi 

r ■ 
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always evidendy loogitudmalt is a thia smooth 
\ membrane 5 we call this the |)eriligp«rai, hey 

cause it immediatdy suirqunds the wood* The 
use of the bark is to defend the tcee £rom the 
injuries of the air, and to form a passage 
for the sap to ascend between it and the wood, 
for the nourishment and growth of the tree. 

OP THE TBANSVEESf: BARK, 

This bark eoaststs cf &ree coats or liters ; 
the outermost is extremely thia and dry ^ tbe 
next in all ti^ees i$ omsiderably strpnger, but 
is very different in different species. In some, 
as the cherry, birch, &c. it is veiy strong j 
in the last, it consists of two layers which are 
easily separated. The lasft pcjat or layer is 
succulent, of a green colour, and extremely 
thin and delicate^ ihk iaya: adheres more 
&inly to the longitudinal tiiasi to the trans* 
verse, but we faaye ranked it with the last, 
frcKU the direction of its fibres. As the first 
and last of these coats are of little considera- 
tion in practice, except that the first or outer- 
n[K>st, in some tteesy ^ews m early syn^tom 
of constriction, by exfoliating in very,smal| 
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sesdes, forming a rough appearas^e ; but as it 
is scarcely perceptible iti others, and as the 
last generally renuuns upon the longitudinal 
when the rest of the transverse bark is taken 
oS, when we speak of this bark we refer to 
the middle or strong coat which is properly^ 
transverse.* In pear and apple trees this baric 
is very weak compared with the cherry, but 
is very different in different varieties of the 
pear and sqpple* 

Dufaamel says the direction of the fibrei of 
this bark, which he calls epidermis,* is evi- J( 

dently transverse in the cherry, plum-tree, 
&c« ; but there are othats where k is not at all 
mani&iE^ 

I have not obsen^d any, where it is not quite 
laanifest Irf^ a trial of its strength. 

He righdy observes, that tJiis membrane 
is always thrown off by nature ; but be is cer* 
tainty mistaken, when he says it is always re- 



♦ The oate* coat of tbe transverse m^ht more propcfl/ 
N called e|>i(iccinii^ 
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generated, and, like the epidermis on the hu*^^ 
man body^ is continually and imperceptibly 
destroying and repairing itself. 

. I have never observed the transverse bark 
of a tree regenerated, nor the cuticle of the 
human body thrown off, but by disease or 
lesion. 

That the regeneration of the .vegetable epi^ 
outtY I. dermis is a mistake, may be learnt from 
Duhamel himself. He informs us that, he 
torfc the bark entirely off a cherry tree, and 
defended it from the rays of the sun, and the 
injuries of the air; that a new baric was formed^ 
and a new epidermis j " but this epidermis was 
\ quite different from the epidermis natural to 

tiie cherry tree:*? then it was some other 
thing. He next tells us, that, in some cases, 
the epidermis is readily regenerated, and, in 
ethers, it is hot regenerated at all. He says 
every body {tout le monde) may have observed 
that the epidermis does not regenerate on 
pears which have been damaged by Hail or 
caterpillar. By a stretch of imagination we 
could believe that caterpillar, by some poiso*- 
X10US9 chemical quality, acting on the bark 
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below, might produce such an effect ; but it 
is impossible to conceive how hail, which acts 
purely mechanically, can prevent the regene- 
ration of the epidermis, if it were naturally 
inclined to do so. 

This, which he calls a new epidermis, is no^ 
thing but a thin pellicule without organization, 
formed of an exsudation from the longitudinal 
bark dried by the sun. 

We cannot conceive for what pui-pose the 
epidermis should be constantly destroying and 
constatrtly repairing itself; nor can we see any 
analogy between the human and vegetable 
cuticle, except that they are toth external 
coverings. The use of the one, which is given 
to man only, is to defend the tender feeling 
of the nerves from the rude contact of exter- 
nal substances* But surely trees cajmot have 
more need of a cuticle for this purpose^ than 
those animals to whom nature, has given none. 

The use of the transverse bark appears to 
be solely to preserve the cohesion of the longi- 
tudinal, and support the tcee in its infant 
itate; ^rwe find this bark, an the tree ad« 
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vances m age and strength jimtverMlly tbroWd 

This membrane, in scwe species of trees^ 
as the cherry, the birch, &c. is very strong ; 
in others, as the pear and apple, much w^ker 5 
but this Tfant of strength in itsdf lis compen- 
sated by its firmer adhesion to tit^ longitudinal. 

Duhamel says that, irhen a tree is in a 
full state of growth, the epidermis is easily 
separated firom the bark beloKr, whst be calls 
{Enveloppe ceUaiaire). This is certainJy true 
in rdation to those trees which have the tcaos^ 
verse bark very strong, as the dberry, birch, 
&c. ; but I never fiiwi it very easily separated 
in those which have it weak, as the pear 
and appde trees. He observes^ as a woodearlul 
circumstance, tb^t those trees that mt sickly 
flangH$s$(mt$Jy and grow dowly^ throw off the 
^idermis sooner than those *that are heakby 
and grow faster. Mistaking the effisct £&c the 
caus^, is the re;ason of his surprise at this phe- 
nomenon : the tree does not throw c^ the bark 
sooner because it kngoishes, bat it languisbas 
because it is bark bound ; and bursting th« 
bark, is tkeo^y MUef given by natuce. 
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This bark contains liitie moisture, but ex« 
pands in some trees to a ooi^iderable extents 
It does not, however, increase in strength to 
the increase of the tree f nor does it expand 
during the whole growth of the tree, but, at a 
certain age, is ruptured and thrown off in dry 
flakes. The age at which this takes pkce, is 
diiSferent in different species of trees, and like- 
wise varies from the situation and soiL The 
beech is the longest of any tree I am ac- 
quainted with, in throwing off« the transverse 
bark, and rupturing the longitudinal ; perhaps 
this may be the cause why the beech so often 
dies young. 

The strength too of this bark seems to be 
influenced by climate, for I find it very dif-^ 
ferent in strength, upon trees of the same 
kind growing upon walls, and upon those on 
standards; that on standards being much 
stronger than that on walls. This may te a 
criterion to judge what kinds are jftttest for 
standards^ and what for "wafk^ and what are 
best suited to the climate. 

As it is probable tliat swl may have similar 
effects with Bitaation> at least tibiat it may oontri* 
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bute a share, I would recommend to the attention 
of the planter to study what soils most produce 
this effect on certain kinds of trees, and what 
not ; which will enable him to discover what 
kinds are best suited to certain soils. 

It is worth observing, that, though this bark 
is thrown off in flakes from the trunk and 
branches as the tree advances in age and size, 
it remains succulent on the roots during the 
life of the tree. 



OF THE LONGITUDINAL OR MIDDLE 
BARK.I cVcXm^ah^^-c- 3 5 

This bafk lies immediately below the trans- 
verse. The thickness of this bark is always 
in proportion^ to the age of the tree, and in 
proportion to the age of that part of the tree 
which it covers j of consequence, thickest 
nearest the root, and gradually thinner towards 
the top and extremities of the branches. 

In some, as the beech, the birch, &c. the 

fibres, or rather the fasciculi of fibres, running 

.rfiort w^y in straight lines, but dividing and 
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runmng obliquely into one another, and leaving 
interstices, gives it the appearance of a cellu- 
lar substance, so that jthe direction of the fibres 
is scarcely observable. I have not, however, 
found any, where it could not be discovered 
by a trial of strength by breaking, or observ- 
^ by a transverse cut with a blunt knife ; 
^nd it may always be known from the form of 
these cells, which are oblong; and, as it is 
made tip from the inmost barks of successive 
seasons, we conceive it must be longitudinal* 
In others, as the pear and apple tree, it is quite 
discernible, especially in the last, and in some 
varieties more than in others. 

In some trees, as the elm, the oak, &c. it is 
not only discernible, but of immense strength j 
and it is made up of many layers, which se- 
parate)! easily, though not in perfect coats, as 
the fibres are interlaced with one another. 
This bark, in the cherry tree too, is of very 
considerable strength, and separates in . the 
$ame way ; but the fiBres are not so much in- 
terlaced, which makes the cohesion of the bark 
weaker. But even in these, the most distinct, 
the organization of the outer part of this bark 
i% always destroyed by age, and no direction 

C 
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of fibres can be known, though the part beloiir 
; always remains unaltered, if not injured by 
the pressure or stricture of the outer part 
continuing too long. 

This bark or covering increases in thickness 
as the tree advances in age, till, by its increase, 
together with that of the wood, the transverse 
bark is thrown off, when it is ruptured and 
imperfectly exfoliates in dry flakes. The longi- 
j J- -tudinalbark is composed of the inmost barks 

of preceding seasons, and, of consequence, 
9 consists of as many layers as the wood it co- 

vers is years old, minus one* 

When this bark exfoliates, or is taken offy 
a new bark of the same kind is always genera- 
ted below.— If the inmost bark is not destroy- 
ed, and even when it is, if to small extent, or 
if the wood is defended from the air by any 
covering, both will be regenerated. 

If the inmost bark is regenerated, the longi- 
tudinal must be regenerated also, because /the 
latter proceeds from the former, ^"^^j^z^^^ tL 

In som6 trees this bark arrives at a very 
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great thickness, and when it is taken off re- 
generates and thickens amazingly fast. When 
a part is left, it exfoliates and is thrown off by 
the part which is formed below. 

The use of this bark seems tp be chiefly, if 
not solely, to keep the inmost bark moist and 
preserve its elasticity} for which purpose, 
from its spongy texture, it is well adapted ; 
but, by age and exposure to the weather, it 
becomes so hard and rigid that it has a con« 
trary effect; and we see nature^ to relieve 
herself, throwing it off imperfectly in dry 
flakes. 



OF THiE^ INMOST BARK. 

The last or inmost bark lies immediately 
under the former, next the wood. 

As the inmost bark is the most essential to 
the tree, it will be necessary to be a little 
more particular on it. This bark is always 
evidently longitudinal, is thin and smooth on 
the side next the wood ; but the opposite side 
has its fibres so interlaced with those of the 

C2 
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longitudinal, that it is difficult to separate 
tfeem. 

The inmost baric is always of dbse texture, 
and possesses a considerable degree of strength 
and elasticity. I had formerly said that I 
had not made a perfect distincticm between 
this and the last mentioned barfc, but the dif- 
ference of structure, especially in soine t^ees, 
the difference of qualities * and the deference 
of functions entitle it to a complete distinction. 
It is to be observed, howev^, that this baric 

7 

passes every year to the longitudinal, while a 
new inmost bark is sUlded next the alburiuuii. 

When the inmost bark is taken off a tree or 
branch all round, to any considerable length, 
they will not live long beyond that part ; they 
will, however, live and grow for some time 
from what they receiviB from the atmospbeve, 
and from the earth by the alburnum, till it is 
dried by long exposure to the air, andrei^dered 
impervious to the sap, 

* This diflference of qudlity is partieHlarly dbscnrable in 
. the foark of the oak^ the inmost ooidamng now of t)ie 
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When a part of this bark is i 
^def the cut edges will adhere 
and preserve a passage for the sa 
posite side, and save the tree o 

liiis case the wood increases n6 .^v*^ 

barked^ but on the unbarked side. This shews 
that the wood is formed by a deposition from 
the sap, between the alburnum and inmost 
bark. When the inmost bark is taken off aU 
round, to short extent, it will be regenerated. 

How long a tree or branch will live .after 
the inmost bark has been taken off all round, 
to a greater extent than it will regenerate^ 
will depend i^n different circumstances, us 
the species, the age and size of the tree or 
branch $ the climate, and the capacity of the 
alburnum to resist the action of the air. 

To what extent this bark will be regenera- 
ted, without the barked part being defended 
fiom the air, will depend upon the same cir- 
cumstances as above j but we believe it will 
seldom exceed Qne-half inch. But if the bark- 
ed part is defended from the air, it will be 

regene^rated tp almost any extent. 
" C 3 
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We have observed that when this bark has 
been taken off all round, to a greater extent 
than it will regenerate, and the barked part 
left exposed to the air, the part of the tree or 
branch above the incision increases more in 
thickness for one year than the part below 2 
the same jeffect takes place although the part 
is covered, but the bark is regenerated and the 
branch is preserved. 

This, however, only tak^s place when there 
are more lateral branches and leaves above the 
incision than b^low it, because the part below 
the incision having less surface exposed to the 
air, will receive less of that maturing influence 
from the atmosphere which converts the sap 
into wood ; the sap going to the formation of 
new branches, to supply the loss it has sustain- 
ed by cutting off the communication it hadl 
with the atmosphere 5 whereas the part above 
the incision, having more surface exposed to the 
air, will receive more of that influence, to con- 
vert into wood and fruit that sap it receives 
from the earth by the alburnuin. 

It has been observed, that where annular 
incisions of the bark to the wood have beeq 
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made on the trunk or branches of a tree, es- 
pecially the 'vinef that the fruit above these 
incisions comes sooner to maturity, a larger 
«ize, and finer flavour. 

The result of this experiment has been ad- 
duced as a proof of a descending sap, because 
it is concluded that the incision prevents the 
descen t of the sap, which then goes to the " ^ -^ / 
nourishment of the fruit instead of descending 
down the tree ; and this too has been given 
as a reason, why old fruit trees bear better 
than young ones j the hard rigid hark stopping 
the descent of the sap. But we can easily con- 
ceive Ijiow .the fruit may ripen sooner, and, of 
consequ^ce^ come to a larger size, and have a 
filer flavQur, Tvithout the supposition of a de- 
scendiag sap ; because the tree above the bark- / 
ed part being deprived of a part of that cold /t^ i-i jcc^i 
^ap whicji it draws from the earth, and at the ^^^ V^f 
same time Jmving the full injBuence of the at- 
mosphere^ heat and light, the sap which it re- . 
ceives by the alburjium will be sooner convert- 
ed into nourishment for wood and fruit. 

If the whole sap or nourishment from the 
^arth ascended by the alburnum, as some say, 

C4 
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and the descent by the itiHdr bdr'h stdpt, 
the part above the incision would ^on be sitf* 
charged and disease ensue, we might Sky ^^* 
plexy ! and the part below, being deprived t^ 
the benefit of the atmosphere, would certainly 
die. For we are of opinion, that if a tree were 
completely deprived of the benefit of dih^ 
earth or atmosphere, it could not live (^th) But 
in this case it is supported, above the incision, 
from the earth, by the albrirnum ; and helaw^ 
from the atmosphere, by the lateral branches. 
Here we are presented with two ' beautiful in- 
stances of that principle of i§elf-preservation, 
which nature has implanted in every animal 
and every vegetable for the preservatiofh of the 
species (Gth) ; when a ring of thi^ bal^] is taken 
off, the part below the ring, beii^ deprived of 
the benefit of the atmosphere, sends out nei^ 
branches and leaves ; and the part above, being 
deprived of the benefit of the earth, sends out 
new roots to supply thfe loss. 4>^ ^^^ 






As the animal bddy increases by contintied 
ea^temibn of all the parts, it is necessary there 
should be a continued circulation of nourish- 
ment through ail tHfe^e parts. 
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)( Biit *s the ttee iificf eases by addiUon, and 

that only periodically ; and as none df these 
substances, formed in different parts of the ve- 
getable, are returned into the system, as in the 
anlAial, we 6an see no . necessity for a circula- 
tion or a descending sap ; and as a tree in- 
creases, caiteris paribus^ in proportion to the 
(quantity of. vegetable matter in the soil, we 
conceive the matter of increase arises solely 
from the earth ; and, as it ascends, is convert- 
ed Into Wood and fruit by the action of heat 
and light ; and, as the action of these, (j^ least of 
lreal,^gites motion to the sap* when they cease 
to ^ct, all ttiotion of the sap, and Increase of 
the tree, is suspfended till the return of the.sea- 
tsoh ^*ibfe* their powers are again exerte^ 

l^hough W6 know that air is absolutely ne- 
cessary for the formation of both wood and 
fruit, the subject is yet in too much obscurity 
for us. to give a name to that which the tree 
receives from the atmosphere. But we know 
that the principal agents are heat and Ught ; 
and that their influence penetrates to every 
part of the tt-eri j but we cannot venture to call 
it sap 6t substance firdm ifrhith the Wood and 
fruit are formed, more than we can call the 

? 1*0 ^^K/ni^ Cio^i'^^i^ ^v*j/^^^ /vctifc *-t.„> c-v^* ch u•«->v'^ ,''/'' *'* 
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heat of a ben the sa|> or substance firom wbick 
the chicken is formed. , 

There is no doubt, however^ that the vege- 
table takes up a great proportion of that part 
of the atmospheric air, called inflammable aif^ 
or hydrogen; and rejects that part, called 
vital air, or oxygen j that the animal^; on the 
contrary, takes up the vital air, or pxygene, 
and rejects the inflammable, or hydrogen ; 
hence it appears that the ^luqaM ^d veigetable 
are so far dependant on one another.* But it 
appears that there is something wanting to 
complete our knowledge: for the vegetable, 
though exposed to the air, cannot live and 
grow, nor produce any of those subslpices na- 
tural to it, as essential oils, &c. without the 
agency of light. But the privation of light 



* Although the animal and vegetable are thus subser- 
vient to one another, we believe that every part of the 
atmospheric air is, in some way or other, necessary to both 
animal and vegetable. Thei^e can be no doubt that it is 
long ei^posure to the air> which gives the aotd^ the bittar, 
the astringent, and taxmin to the bark; for the new or 
«r last formed bavk does not possess these qualities. It is proba« 
7 - ^ ^ ble that oxygep is the principal agent vb^ forming thesp. v 
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does not deprive the^animal of any of those 
properties or functions] J^s both earth and* air 
are necessary for the growth of the tree, and 
production of fruit ; we conceive, for this end, 
there is a just proportion between what the 
tree receives from the earth, and what it re- 
ceives from the atmosphere. 

If both earth and air are necessary for the 
life and existence of a tree, it follows thata cer- 
tain proportion is necessary to constitute health. 
This proportion will be different in* different 
kinds of trees, and likewise vary from the 
situation and soil ; and we conceive that cus- 
tom will do a great deal in the vegetable as 
well as in the animal ; for we have repeatedly 
observed trees growing in a wet soil not hurt 
by irrigation, while those growing in a dry, 
were entirely and suddenly killed by it. 

We know, from trees upon south walls, hot 
walls, and branches turned into forcing houses, 
that the air, heat, and light, have more influence 
on maturing the fruit, than the earth. It is 
therefore fair to conclude, that where the ma- 
turing principle from the atmosphere predomi- 
nates, the fruit will ripen sooner ; and it may 
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he made to predominate, either by increasmg 
it, as by south walls, hot walls, &c. ; or by di- 
minishing the growing principle or cold sap 
' fr^-j1x*^^, from the earth, by annular barking, transverse 
incisions of the inmost bark, and ligatures. 

The first of these methods,-^increasing the 
influence of the atmosphere by forcing houses, 
hot walls,andsoudi walls, — ^is very limited. The 
? -•- Ust,— ditfiimshing the quantity of sap from 

the earth by annular barking,*-*r'is universal, 
and at the same time much more powerful j 
besides, it is well known that fruit growing 
^ upon wdls is never equal in quality, taste, and 

flavour, to the same kind growing upon stand- 
ards : we can give no reason for this difference, 
but the difference of light. a*> /= ^^^55^^*^ • 

^ From these observations, and particularly 
from the experiments of annular barking, &c., 
it appears that the fruit does not ripen sooner 
from the stoppage of the descending, but from 
the stoppage of a part 'of the ascending sap ; 
and, on the same principle, annular barking, 
transverse incisioils of the inmost bark, and 
ligatures, by cutting off a part of the cold sap 
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irop t)i^ €)irth» s^od cststing ^ the balance ia 
fevQur <rf* the atmosphere, throw the tree or 
branch sooper iijto a l?earing state } apd we 
bd^eve that the barikeane3i* and canker of fruit 
inees, in this cHoiate, is not solely mA iKrectly 
^wng to the want of heat, but partly to the 
great quantity of moisture with which the earth 
is almost constantly loaded* 

In short, we conceive that fruit will ripen 
*wy^r orjateri as the gra^ir^g J)rinciple from 
the earthj or maturing principle from the at- 
mosphere, prevail; but we do not believe, 
when deprived of any part of the former, that 
it mWf caeteris ^iribus^ arrive at a greater size. 

Ott the same prineiple we find corn and 
otter vegetables r^eii spoaer in a. dry ^and 
clear aea^on, th^n in a wet and cloudy one.; 
and, likewise, on a dry, sooneyr thail on a wet 
soil ; but we certainly do not find them arrive 
jat ^ gre^te^ m^ or statute. 

•. The ,experii9ent on tW vine is not con- 
^Imnn on this poiftt; for fryit does not in- 

* Gr, more properly speaking, restoring. 
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crease during the time of growth m an arith- 

I '^^t^M^r metical progression. From its formation it 

I increases very slowly, till it begin to ripen; 

after which it increases very rapidly : so, in the 

^ ^ 7 ^ 't unbarked tree, the cold comes on before the 

. ^ fruit arrive^at that point from which its growth 

Vi^lUr^^ ^4^\ is accelerated, and stops it altogether^ 

So this question occurs. Would the unbarked 
tree, were the weather to continue favcnirable, 
produce fruit of equal size with the barked 
one? 

This question can only be determined in a 
warmer climate, a forcing house, or on such 
trees as bring their fruit to maturity very early 
in the season, I have no hesitation, however, 
to give an answer to this question, a prioriy 
that the unbafiked tree will certainly produce 
the largest fruit. 

Why old trees bear better than young ones^ 
7 depends upon another cause, which will ap- 

pear afterwards. This cause, however, will 
make them bring their fruit sooner to maturi- 
ty, the same as a ligature. That ripe fruit 
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should have a finer flavour than unripe, surely 
cannot be wonderful. 

There is another circumstance attending ^ ^ 

annular incisions of the inmost bark, which, at 
first thpugbt, would still more suggest the idea 
of a descending sap; that is, that bulbs are Jl^JMSmdk 
formed at the upper part of the incision. But 
this is only the principle of self-preservation 
implanted by nature in every animal and every 
vegetable^ The tree, when deprived of that 
support it receives from the earth by the roots, 
attempts to send out new roots by forming S^ 
bidbs, asf preparatory to new roots, and only \ .< - ^ ' 
requires earth within its reach to accomplish 
"this end. Agreeable to this, we find those trees r^^ 
which grow readily by cuttings, forming bulbs 
or burr-knots on every part from which they /2^^^W 
send out roots when planted in the ground. 
But there is no occasion for a descending sap 
for this purpose, because, when the sap above 
the incision is deprived of the support of the 
* bark below, it will naturally, from its gravity, ; 
feu down and form a bulb ; and were it not for 
that law of nature by which she repairs losses, 
which in this case is brought about by the 
action of the air making the cut edge of the 
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hprk contract and cling to the wood, the 
whole sap would run out ; as the whole blood 
in the animal body would flow from the rup- 
ture of the smallest blood-vessel, did not the 
vessel, contract, and the blood coagulate, to 
shpt MP the wound. There cannot be a clearer 
pECK>f that the sap aacegds from the earth prig^ 
If - ^JEtHy ^y ^^ inmost bark ; that is, between 

the imnost bark and albumum; for when the 
q^mmunication is cut oflt the tree attempts to 
open a.new comKuunication with the earth by 
forming new roots. If the sap ascended whol* 
ly by tlj^e allpurnum, there would be no occasion 

When aai annular incision of the inmost bark 
ironside upon a tree or branch, the, part sibove 
the incision, being deprived of what it reqi^ref 
fifom the earth, sends otit new roots ; and the 
part below, being deprived of what it derived 
; from the atmosphere, sends out «ew bratich^ 

to supply the defect. 

It ;fe to be observed,* tl^t Hie privation in 
"^ both cases is only partial ; for if it were totals 

the paort would certainly pensh. 
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Iriius we see any part of a tree pre pared to />* Kfd^<±r^ 
grow to either roots or branches, according as 
it is circumstanced* 

I cannot here omit taking notice of a prac-. '^i^^^^ 
tice I have been informed of by an intelligent 
gentleman, Major Weir, commonly followed 
in India, of making new trees of the branches* 
of old ones. The method is this : bark a branch 
two or three inches in length j fix a ball of 
earth and cow-dung on the upper part of the 
incisiop, including a part of the bark, leaving 
the under part exposed to the air ; above the 
ball suspend a bottle or jar filled with water ; 
put one end of a worsted thread into the 
water, let the other end be fixed in the ball ; 
the thread, by capillary attraction, will d/aw 
the water from the bottle to the ball, and keep 
it constantly moist j roots are formed in the 
ball from the brapch; which is cut off, and 
planted in the ground for a new tree. 

I have taken hotice of this practice, because 
I consider it both curious and useful, and not 
generally known in this country. ^ JJiCe^^^ A ^^c>^^^ ^^ 

Some late writers have not only, given it »s -^-^^^-^^Zc^;^ 
D w7r>^ 
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i^ir opimoii, btit fixed it Acrnn as a eertainfy^ 
* '* tteit the bark is a congeries xrf roots ; that the 
new buds sending d&wn roots or radicles to 
draw nourishment from the earth, form an 
additiooal Jay^r tQ the barltt ^ 

We have hei^d of castles built in the air, hut 
these always fail from want of foundation ; but 
it would appear that bwis buiU in the ah' makt 
a foimdation for themselves* 

o jraLyu It IS justly observed bgr Mr Knight, ^* that 

if the mnm bark, and annual laycors of wood^ 
yfftftt ft>rmed by rcuUcle^^ dMcending £rom the 
buds above, the stock must ultimately become 
eoVered with wood similar to that of the graft, 
by being formed of the radicles of its buds ; 
but the wood and bark c^ the gr^ never de^ 
seend a single^ line below the originad point 
"^ ^^^^ of junction.^' ^? 

It is well known, from annular barking, that 
in ao cai^ will the baHc deiKSend owe indh. 

f On the other baml, it is ncm e(yually wel l 

^^ know n, that if the inmost bprk is preserved, 

atld t^ ci^rt;er bar^ titken ^ it ^iU ^w^ o\it 
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bttdsf in every p«t of ib eold egt tree ; m aborii ^ 
tke bud is »oi the parent^^ but rathec the oS ^^^ 
«pring oi the bark. ± 

But, more properly speaking, the bud is the 
ol^iit>g of the albiaraintt , for it arises' out of 
the albumui^, and in itB passage through the 
feiik otmes ^e pgfa igneum along vath it. 

It is true that wli»eie ^ cmtiifng grows^ the 
roots spring fh)m the bark, and not- from the '" ' 
wood; but this 01%^ >be(^ that the princ^ud 
conductor of the ne^ from thfe roots to - tibe bud 
IB the bark, and thjs conductor is the inmost 
bark in common milh the albunium«. Hence, 
as a Tiew inmost bark is added enfery year next 
the alburnum, the conductor of nourishment 
to the last buds wUl alwsuys be iim mnost hark^ 
and heface the b^rk, ox co^idnctor of nourish^ 
ment to the Jbrm&r buds, being every year ^^Mutit 
removed fertber from the inmost, where th? f'*" ' 
sap ascends, these buds from waart of nourifih* /t-tc tt. . 
ment die, and the branches decay .ai^ ^ o£ 

Ac€!ordinf^ly we ^ba^rve the treeis sddom 
send out buds or bear fruit on ^mod above five 
or six years dd \ add, as they d^ not Mmmoa^ 

^^ d'v.^f^^ tr€^cCy^ ''r.^>ar'4. * 
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ly bear on "wood lindetir .three year» old, we 
seIdon\ have fruit pn tha same wood above 
three or four years j and .we fiod. the trees 
seldom canker till they arrive at this age. 



Xi^o 



Besides maturing the fruit, amiular baking 
will throw the tree or branch almost imme- 
diately into a bearing states that is, if it is 
barked in one season it will be put intd a bear- 
ing ^te the next; butil th^ bar|;;i^ part is 
not defended from the air by some Boyering, 
it Ki at the risk of lomig the trefe or Iwranch. 
If it is carefully covered with a (>i^oe of rag, 
tlie tree, or branch will be pt^iferved, ti}^ ring 
^Ued up with new bark, ifi four or five .weeks, 
sometimes sooner, , the Wood iuoreasod, the 
ftuit larger, sooner ripe, and of finer fla,vovr, 
Partial ringing ; that is, tutting out a ring ope 
half r^iund the circumference, a simple trans- 
verse incisioB through the inmost bark, and a 
ligature, have similar eflfects ; but lesd in degree 
and less certain. In th!e. regeneration of the 
bark upoob.the ring, it proceeds, chjefly from 
above downwards, though some small advance 
is made from below upwards j sometimes they 
meet nearly halfway. I find it has been a pra^r 
lice with some, to cut tb0ri9g sp payrow ths^t 
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it may fill up with new bark without covering j 
but this is very uncertain, for I have, often , 
found that not a single hair's brjpadth of new 
bark was produced, either aboVe or Below. 
Li^tures are not advisable, because they 
iii^ure the health of the tree or branch. 

It is worth t^ing notice pf the force exert* v t ^^Yc /v 
ed by the growth of the wood, in cases of an^ 
nular barking. We know that a very weak %a* 
ture about a tree or braqch will stop the 
growth and increase jn that par|: altogether; - 
but, in cases of annular barking, I have frequent- 
ly known it rupture three or four rounds of a 
strong bandage. 

Annular barking shews two things very im* h7 
portant in vegetable physiology: the part 
above the incision, sending out roots, shews 
that the nourishment from the earth ascends 
chiefly between the inmost bark and alburnum; ~ jvyc 
and the part below, sending out branches, 
shews that the influence of the atmosphere is 
t^mmunicated chiefly through the same ch^n^ 
n6l. Indeed the one is a necessary, cpnse- ] ^, 
quence of the other; for where thetnost sap is, ^ -f-aUc^c^j 
there must the influence of the atmosphere b^ 
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most required to convert it into wood and 
bark. v 

Duhatnel has placed all fa^ vessels, which 
carry the nourishment to the tree in these two 
last barks, arteries, lymphatic vessels, proper 
"vessels, &c. It is truly astonishing how he 
could entertain such an idea after liis own ob- 
servations and^expemnents; for he observes, 
that there is nol^ifig to beicmnd in a tree ^- 
milar to the vessels in the animal ) that ^, 
pipes or tube«« 

H€ next mforms us, that he took the Imrk 
entirely oflF a tree, and covered it with wax 
and turpentine ; that a new bark was genera* 
ted b^w tiie wax imd turpentine* 

I have done the same thing hundreds o£ 
times with a piece of rag , and found the same 
result. 

Hence it appears tiiat aU the fiinc^ns were 
pedS^rmed by the wax and turpentine, and by 
the rag, which were performed by ihe bark j 
and we can scarcely imagine that there w^re 
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Mtiri^s^ tymi^atics, &c* in the wax and tor* ' 

pentme^ or ib the rag. 

There is certainly nothing in a tree similar - 
to the blood or lymphatic vessels in the animal 
body! that is, pipes, or hollow tubes. If there 
i^rere, motion could neither be given nor con- 
tinued in them without a strong vis a terg^j /^Lcl.^ , ^ 
and a contractile power erf these vessels them* 
selves^ which vegetables do not possess. 



If there were any analogy between the ves- 
«0els in the animal and vegetable^ we shouldl 
find these vessels increase, in capacity or dia- 
meter, in proportion to the increase of the body, 
because it requires, more nourishment : but we 
find no such thing. In the largest tree we 
cannot discover a vessel, even by the help of 
a microscope} besides, we should find the re- - 
ducetit vessels equal in power or capacity to 
the adducent, which cannot be, without sup- - 
posing that there are as many circulations ail 
the tree is years old. 

What has been taken for vessels in the tree 
are merely canals or interstices, formed by the 
fasciculi of fibres y and were tliesd to contract 
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on one canal, it would dilate another; and, 
thus, as much impede the motion of the sap as 
promote it ; whereas the vessels in the animal 
are distinct tubes which contract, each by 
Jtself, without aflfecting another. 

The motion of the blood in the animal body 
Jhas properly been termed circulation, because 
it is constantly moving in a circle from the 
heart in one set of vessel^, a-nd returning an 
another set. But there is no such thing in the 
vegetable ; for, if there were, there behoved to , 
Jbe a qentre of motion within the tree, itself,, 
ss ^ similar to the heart in the animal j but no such 

^thing can be found. > 

The only thing in a tree, which can in any 
measure be compared to the animal vessels, is 
the whole circumference of the bark, (taken as 
a tube, whose cavity is filled with the wood, 
but not so close as to prevent the sap passing 
between.it and the sides of the vessels^ and the 
cavity in the centre of the. tree which contains 
the pith. 

. The motion of the fluids in the animal and 
y^etable, is very different in velocity : in the 
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ammsl it is very rapid : in the vegetable ex- 
tremely slow; and it is Very differently affect- 
ed by temperature. By d very moderate de- 
gree of cold it is entirely suspended in the ve- 
getable j by a very low degree of temperature 
it is not at all affected in the animal. 

Here we are naturally led to consider by o 
what power or agency motion is given to the 
sap in Vegetables. 

From what has been premised, it is clear, 
it must be totally different from that in ani- 
mals. 

We know that all fluids press undiqmqtte^ 
and are only kept in their place by the pres- 
sure of the atmosphere. If this pressure is 
taken off, they will ascend in any tube, without 
any action of the tube itself, or any vis a tergo^ 
but the pressure of the atmosphere on the 
surface of the fluid in' which the tube is placed. 

We likewise know, that if the particles of 
any body are so minutely divided as to become 
specifically lighter than air, they will ascend 
without any other power whatever j and we ^ 
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can conceive particles m miitatety divide aft 
to be specifically lighter than air without being 
converted into gass. 

We ^re well acquainti»d wit^ what is called 
capillary attraction. When we take all thfese 
circumstances into account, and that the roots 
of vegetables are truly capillary^ we may con- 
ceive how motion i» begun and carried on iti 
the vegetable ; i. e. we may understand it bb 
well as any other operation of nature, for our 
^R knowledgeis only comparative* When any new 

phenomenmi occurs, we say we understand it, 
or do not understand it, according as we are 
acquainted or unacquainted with any thing si- 
milar to it } though we do not abiolutehf un- 
derstand th0 one more than the other, but have 
only b^^ longer acquainted with it Indeed 
the present appears to be one of the tAo%t 
simple oj^rationd of nature. The sap is drawn 
^ from the earth by the capillary roots, and 
ascends by the fflbre* o£ the large roots to the 
bulb, from whence it is carried, by the fibres of 
tftre periligneum and albuiniim, to every part of 
the trunk and branches : for we know there i* 
Ao necessity for pipes or hollow tub&s in thiff 
kind of motion ; the fluids ascending readily 
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by any small thread or fibre ; and for this end 
we find the fibres of both the inmost bark and 
alburnum always longitudinal, from the extre- , 

mities of tiie roots to^ the extremities of the 
branches. 

Hence it is easy to see the great use of the 
inmost bade. Its fibres are always extremely 
fine for conducting the sap; its texture is close, 
which prevents the evaporation of the sap 
ascending between it and the wood ; and its 
near contiguity to the alburnum prevents the 

sap running into a body too heavy for ascent. 

ft 

So we consider the interstice between the 
wood and bark round the whole circumference 
as one cs^illary canal, the sap ascefiding by the 
fibres of both wood and bark. Hence we iJ- 
ways find here^ the greatest quantity of sap 
when the tree is in a state of growth. Rom ' ^ 

this sap is formed an additional layer to the o^^w^^x*..-^ 
wood, and a new coat to the bark,- every year. 

The inmost bark is only a great number of 
eapiHary Mitm set in a circle, and those ci 
the alburnum corresponding with them: in 
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short, the tree is nothing but a buiidle of capil- 
lary fibres. 

With regard to the descent of the sap, I 
can see no evidence of it ; and, if I saw no- 
thing to the contrary, I might perhaps^ like 
others, belieye it mthout . evidence. We find 
there are two opinions among professional men 
of a descending sap : one, that the sap ascend* 
in spring, and descends in autumn : the other, 
that there is a continued ascent and descent at 
the same time ; that the sap ascends in one set 
of vessels and descends in another set, like tb# 
circulation of the blood in the animal body. 
We look upon both these opinions equally void 
of foundation. With regard to the first, the sap 
cannot remain in the roots, for they have not 
capacity to contain it; and we do not find 
them fuller of sap in winter than in summer. 
We cannot imagine that it passes every s^asop 
into the ground ; and that the capillary roots 
have to extract that eveiy year \\^t they had 
done the year before ; and we do not find the 
ground about the roots more moist in autuoin, 
after the supposed descent of the sap, than in 
summer. Further, if the sap descended every 
autumn to the roots or earth, we should find 
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tlie new vegetation in spring begin at the root 
and gradually ascend ; but we find no such 
thing; we find the bark relaxed, the buds 
sweH, and the blossom and leaves expand, as 
soon at the top as at the root of the tree ; and 
we find the same appearance take place at the 
extremities of the branches as soon as at the 
trunk. 

When the tree and branches are peeled so ^^ 
near that the action of the air evaporates the 
sap, dries the periligneuin, and contracts the 
^umum to a certain degree, without stopping 
the ascent of the sap altc^ther, a different 
phenomenon takes place. The vegetation in 
fipring begins at the root and proceeds upwards; 
the buds on the branches swell, the blossom 
opens, and the leaves expand, first at the trunk, 
and proceed^ gradually to the extremities ; 
and the prcgress is extremely slow; the blossom 
and leaves next the trunk being fully expand* i 

ed a month before those at the extremities 
shew any symptom of life. But notwithstand- 
ing this difference of the blossom, however 
strange it may appear, the fruit on the exlre- 
mitied^f these branches, comes as soon to ma- ] 

turity as oji the other parts of the tr?e. '^'his 
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tnight be a mean of preserviBg the fruit in this 
ditnate, by keeping back the blossom tijl the 
sev^e frosts are past, which so often destroy 
it. There is, however, a risk of killing the 
branch ; therefore, if any penon wkhes to ptf 
this method, I would advise him to peel only 
one side of the branch, which will retard the 
blossom and avoid danger; and not to ped 
earlier than the middle o£ March, after the sap 
18 set in motion. 

It is observed by a late writer, that a thick 
covering of rigid and unexpansible bark great* 
ly impedes the de^nt of tibe sap ; and of con- 
sequence kills the tree» It is a wdi knowi) 
fact, and observed by the same writer, that 
the roots of trees, and a part near them, are 
n)ore durable than the trunk and branches. 
May it not be asked, if an interruption to the 
descent of the sap kill the tree, how do the 
roots and part next the root live after this? 

Nothing can be plainer than that it is aa in« 
temiption to the ascent oitiie sap tbatldUs the 
tree • of consequence, the higher you go, the 
tree will be more scantily supplied^ mid die 
^rst at tlie top and extremkies oi the branches;, 
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deacefid to the lairger branches^ to the trunks 
9»d hist of all to thie bulb and roots. 

Here we may observe the dMFerencc between 
the living and d^d fibre^ in the vegetable as 
well as in the animah When a stake of dead 
wood is driven into the ground, that part near ) ^ 
the sur&Lce decays and rots sooner than tiM. 
part above ; but, in the living tree, it is quite 
the reverse* 

It appears very strange indeed, that a few 
hours of a ccM frosty night, which eflfectually 
checks vegetation, should send all the sap of a 
large tree to the aground, and a few warm days 
send it all up again. We have, therefore, every 
reason to conclude, that the descentof the sa^ 
is merely imaginary. We know that it is beat 
which promotes the ascent of the sap, by relax* 
ing the solids, and rarefying the fluids ; and 
we know that it is cold which stops it, by fton» 
tracting the solids and condensing the fluids* 
The application of cold must, therefore, pre* 
'oent the descent of tlie sap, because the trunk 
and larger branches being as much exposed as 
the sjtnsdler, the sap there will be as soon con- 
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densed, and the bark contracted ; which wiH 
stop the return of the sap from the extremities* 

I am aware that an argument might have 
formerly been used against this idea ; that the 
bark on the trunk and larger branches, being 
thicker than on the smaller, would he longer 
in being affected by the cold, and thus allow 
the sap to descend. . But, in answer to this, in 
these trees where the outer Ibark has been 
taken off the trunk and larger branches, and the 
remaining bark left much thinner than that on 
the smaller branches, there is not the smallest 
appearance of any interruption to the diescent 
of the sap, which certainly would appear if it 
did descend. We are, therefore, obliged to con- 
clude, that the sap of a tree does not descend ; 
but that it is merely condensed by the cold *, 
and its passage shut up ; that as soon as it re- 
ceives the heat in spring it is rarefied, the bark 
relaxed, the passages opened; and it appears 
in every part of the tree ^t the same time, ac- 
cording as the heat has reached it, and the im- 
petus given at the root. For every body 
knows, that where any impetus is given to one 

* In Bfevere frosts, we find the sap actually frozen into ice. 
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end erf a c ontinued body, the motion \ 
soon at the opposite end, as at that wl 
impetus is given. ^ st*r>^ ff^ t^U -v . 

With regard to the second opinion, of a con- 
tinued circulation, or ascent of the sap, in one 
set of vessels, and descent in another, we have 
agtin to observe, that no such vessels have yet 
been discovered ; and we may add, never will. 
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But they build upon imagination, what they 
fall hypothesis, and explain it thus : 

" The food and moisture which is collected 
from the earth, by the roots, is absorbed 
through the pores of the bark ;*' (the roots first 
collect the sap, and then absorb it ; how do 
they collect it ?*^into pools, we suppose ; from 
which the pores drink it up), " and ascends 
wholly through the alburnum, or sap-wood of 
the root and trunk, and is by this substance 
then, independently of the bark, carried to 
these buds which produce the annual shoots 
of the succeeding seasons. In the buds and 
annual shoots, the sap is received by another 
species of vessels, and is impelled forward, by a 

E 
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new agent, into the leaves*'* What species qf 
t>esseh? *what new agent ? no matter, it is ano- 
ther species^ and a new agent. 

*• fVom the leaf, *iie sap is returned through 
anolker set of vessels,** (i;vhat other ^ ?— mribio- 
dy knows), into the inner hark ; and, in its fa$» 
sage dmmwards, deposits the new matter which 
annually forms the increase and extensioo of 
the branches, the trunk and root;'* so the 
-ascending sap enters the root by the ffires of 
the bark, into the alburnum, and the descending 
sap comes down the inner bark. — What hap- 
pens when they meet at those pores ?, does the 
ascending sap pass through the descending sap, 
in its passage to the alburnum ? or does the 
descending sap pass through the ascending sap, 
in its passage downwards? this must either 
happen, Which is absurd, or one of three things 
must take place : 

1st, When the two saps meet, the descend- 
ing sap must carry the ascending sap down 
along with it; what then will the^ri^;?^ aijui- 
Iranches receive from the earth? — ^nothing; or. 
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2dbj[^ The ascending 8^ must cwry the de- 
scending sap iq> ydthit; ^at then will the 
root receive from the atmosphere ?--*-nothing. 

Or^ lastkfi they must produce a stagnation, 
and burst out ktersdly. This would be a good 
way of accounting for the canker. Here, 
again, we meet with our old friends, the devil 
and the baker ^. If this is the course of cir- 
culation, what is the course when the tree is 
planted with i^s head downmost ? or when it is , 
bent Kke a bow, and both ends planted in the /^^•/'•*l? •-'•'^^ 
ground ? what is to be done when the sap "^^^^^^. *^ 
ascends from both ends, to the top of the arch? 
or when a bud is iiuserted, with the eye invert- 
ed to the roQt ? what takes place in the case of 
inarching ? 

It is admitted, which no one denies, that 
" the progress of the ascending sap is accele- 
rated by heat." It would appear, then,- that 
the ascending and descending saps are of very 
opposite tempers; for heat makes the one 
escend, and the other de3cend \ and, what is 
more extraordinary, what descends, being in 

* See Introduction to first Edition. 
£ 2 
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the bairk^ is mdre e^iposed to the heat, than 
what ascends in the wood. But, perhaps^ 2< 
certain degree of heat may make the sap 
ascend, and a greater degree may make it de- 
scend. This is a chemical discovery, which 
has been reserved for the vegetable philoto- 
phers of the present age. 

, The sap ascends by the alburnum to the 
leaves, atid there is dhangedy elaborated and 
concocted^ and then returned back through the 
inner bark, (which must be very thin next the 
leaves,) to its place of destination. Can it 
not be changed^ elaborated and concocted in that 
place, without being sent to another, and re- 
turned ? This notion is merely hj^othetic, and 
not founded on either reason or experience, 
but in opposition to both. I may as well sup- 
pose a circulation, or an ascending and de- 
scending sap, between the hen and the egg j 
that it ascended from the egg to the hen, there 
to be elaborated and sent down again to the 
egg } or, I may suppose vessels, arteries, lym- 
phatics, &c. in a candle-wick, in which the 
grease ascends, descends, &c. &c. 
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If there were u circulation in the tree, like 
that in the animal body, the vessels which re- 
turn the sap from the extremities, ought to be 
equal, in capacity, to those which carry it to 
the extremities : this cannot be in a tree ; for 
a tree of 100 years old, has 100 coats of bark 
next the root, but only one at the extremi- 
ties. 

Every body knows, that if the return of the 
blood from the head, in the veins, is stopt, or 
even diminished, while the influx by the ar- 
teries continues undiixiinish^d, apoplexy and 
death immediately follow. The same conse- 
quence would follow in a tree, in the case of 
annular barking, 4id a circulation exist ja a 
tree. 

There are no vessels, properly speaking, in a 
tree : whatever direction the sap may move in, 
it passes along the fibres, and these are every 
where interlaced with one another, except the 
alburnum and inmost bark ; and, if the fibres 
of these are nol interwoven, the flufd between 
them is common to both, and is csmried on by 
the fibres of both. It is supposed that the no- 
tion of circulation in the tree was^st created 
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Allien Dr. Harvey discovered the circula- 
tion of the blood. Cotemporary doctors finding' 
all their efforts to deprive Harvey of the merit 
fruitless, — that the discovery was complete,^ 
and nothing left for them in the animal on 
that head, resolved to make a discovery for 
themselves, in the vegetable, similar to Har* 
vey's; and some of them have discovered valvfss- 
in the vessels of a tree. 

We are told that '* the motion given to the 
trunk and branches by the mnds accelerates* 
the descent of the sap ;*' Shakes it down, wc 
suppose, like corn in a sack. Query : Will not 
the same motion help to shake down tfac' 
ascending sap also ? that" this motion is wholly 
lost by the ^o/Jterf- tree when deprived of its 
branches ; the sap in consequence stagnates 
under the rigid cincture of the €xtei*iial bark, 
and the death of the tree is the natural conse- 
quence.*' As the ¥^nds do not coMtantly 
blow so as to sh^ke tile trunk:, may not the life 
of the grafted tsee be preserved by giving it )a 
shake now and then mih the hand? We con* 
eeive the death o£ the tree is owing to, a very 
diiferent cause, viz^ the privation of liie bene- 
it of the atmosphere (Sth). B»t the tree will 
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not die if the grafts take ; because they com- 
municate the influence of the atmosphere to 
the trunk: nor does the tree always die al- 
though the branches are cut off, and the ex- 
ternal bark left on; because the bark near 
^e cut being relaxed, it sends out new branches 
to supply the loss of those cut (^(1 Ith). It is, 
notwithstanding, true, that if the branches, 
leaves or buds are repeatedly taken off as they 
appear, nature, baffled in her attempts to pre- 
serve Hfe, ahd tired out, will give up her efibrts 
and the tree perish. Every body knows that the 
motion given by the winds frequently kills trees, 
especially new planted, before their roots are 
firmly fixed in the ground. 

It seems^to be the custom of gardeners, 
botanists, a'nd other vegetable physiologists, 
alwajrs to draw conclusions directly opposite 
to what their own observations and experiments 
point out. 

Thus they have shewn by experiment, that 
a tree, entirely deprived of the bark, if covered 
with aa unorganized substance, will be nourish- 
ed and grow, and a new bark be generated j 
and yet they conclude, that the vessels which 
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carry the nourishment to the tree, ate £ieated 
in the bark. , , 

They have observed that trees are seldom 
hurt by fire rin summer, when fire stkd light- 
ning are most frequent, not a tree perhaps for 
many miles in a whole summer ; but they can 
burn all the fruit-trees in the country, by the 
fire of one Jrosty night in spring. 

? A tree does not bear becaiise it has too mitoh 
• what they call superfluous sap, and it does not 
' bear because it has too much wood : should 
not the superfluous sap support the superfluous 
^ood ? and the superfluous wood consume 
the superfluous sap? but we confess we do 
not understand the meaning of mperfiuous in 
tliis case. 

We are told that trees canker, because their 

roots run into a ccdd till or barren subsoil ; and 

yet we are informed, that in rich soils, as old 

<jf^ ^\/ fold-yards, &c., they can scarcely preserve the 

native crab from canker. 

Vermin are brought from a foreign country, 
by the east wind, to destroy the blossom, &c. 
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If such notions are imbibed, no discovery 
can be made, for the mind is filled and fettered 
with mysteries, absurdities, and contradictions, 
from which it never can get free. 

We hear that experiments are now making 
to prove, that cold is not the absence of heat, 
because cold radiates. Some author, I think, 
the spectator, informs us of a sect of philoso- 
phers, who held, that darkness was not the 
absence of light, but proceeded from certain 
dark stars, which ^nd forth rays of darkness, 
as the sun does rays of light* 

We have no idea of dark stars in the natural, 
tbough some think they may exist in the mo- 
ral world ; in which constellation we ca^ have 
no doubt to place both these sects of modern 
philosophers. <>^<' fi- -^--V* 

On the above mode of reasoning, we can 
easily account for cold; for heat, as well as 
light, proceeds firom the sun ; and why not 
cold from cold stars ? which will be constantly 
issuing forth cold, while the sun is sending 
out heat. I find it will be impossible to get 
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rid of our old companions, the devil and tlie 
baker. * 

When a man adopts an opinion, he forms his 
theory accordingly, and makes every fact and 
experiment bend to it ; as a person who be- 
lieves in dreams, thinks any occurrence that 
fdlowsy a fuliSlment of his dream. 



. OF THE WOOD. 

The wood consists of two parts, the albur- 
num or sap-wood, and the real wood. 

The alburnum is the external part, next the 
bark ^ it is soft and full of lon^udinal canals, 
which allow the sap to ascend by the ^ciculi 

of fibres, which form these canals. 

/■ 

Between this wood tmd the bark, is the 
great canal, by which the tree is chiefly 
nourished, and from which it receives its in- 
crease. As the tree advances in age, part of 
the alburnum is converted into real wood, 

* Vide Introduction to fonner Edition. 
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while new dburnum is added externally to the 
old. 

The real wood is in the centre, surrounded 
by the alburnum. This wood is not formed 
till the tree is of considerable size ; but the 
time is very different, in different i^ecies of 
trees. This part o£ the wood is hard and com- 
pact, and gives strength to the tree. 

There are many species of trees, where no 
distinction can be made between the^alburnum 
and real wood: the beech is an example of 
this kind. 



• OF THE PITH. 

The pith lies in the centre of the trunk and 
branches ; is of a spongy cellular texture. 

There is a wide difference of (pinion respect* 
ing the use 4)£ this substance, some thinking 
it essentiidly necessary to the existence and 
growtli of the tree, while others think it of n© 
use at all. 
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Thh difference of opinion, like that on many 
other subjects, seems to have arisen from a 
misunderstanding of one another, and from a 
misunderstanding of the subjiect itself. 

It is worth observation, that the roots have 
not this substance at any period : it begins im- 
perceptibly small at the lower part of the bulb, 
and gradually increases in size to the trunk. 

We consider the bulb as the centre or focus 
of all the members of the tree ; and from this 
point the roots proceed downwards, and the 
trunk upwards. If the trunk is cut away, and 
the bulb left, a number of trunks arise from it, 
each of which receives its pith there ; but, if 
the bulb is cut away, the roots die, unless they 
are exposed to the air. If, however, a graft is 
put upon any of the roots, that root will live, 
the graft grow, and make* a new tree ; which 
shews that air, as well as earth, is as necessary 
for the life of the root, as it is for that of the 
trunk : the graft in this case communicatipg 
to the root, what is necessary from the air, 
while the root comnaunicates to the graft, what 
is necessary from the eaith. 
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That th^ pith is essentially necessary At an 
early period, there ean be no doubt, for then .J/a 
there is no wood, nothing but pith and bark : 
the pith is then full of sap, like a wet sponge, 
or a bit of new made cheese, and the wood is 
formed between it and the bark^ 

If the pith, as some say, were obliterated al- 
tpgether, as the tree advances in age, and size, 
we would conclude, that it was only necessary 
at an early period ; but, as it is found existing 
in all trees, of great age and size, and of the 
hardest and most compact wood, we are oblige 
ed to conclude, that it is necessary during the 
whole growth of the tree ; and if it is ever 
obliterated at all, the tree is then at its acmo, 
and will cease to increase, though it maycon^ 
tinue for some space to live. 

As this substance is found only in the trunk 
and branches, and not in the roots j and, as 
the roots will not grow without a communica^ 
tion between the earth and atmosphere, by 
means' of a trunk or branch, it certainly is 
not irrational to conclude, that the pith is 
necessary, for conveying something from the 
atmosphere, requisite to the root. 



Digitized by 



Google 



78 

This is the only ehanoely ^hbate we cm form 
ftny ideapf ftdeswndfngaap^i ' / 

. Hpwfarany Onng Uke a. sap may aseend, 
or descend in this channel, we will not venture 
to say, without further experience; but we 
know that water will pass through it either 
way. ' : 

y^ It is true that a tree or branch will grow after 

the pith has been cut out, from which it has been 
concluded^ that it is not absolutely necessary to 
the growth and existence of the tree. But I 
suspect the expanments made by others, like 
those hitherto made by payself, were not con- 
diisive, and were made a considerable wfty 
£rom the rpot^ so that the remaining part of the 
pith, below the cut, might convey from the 
atmosphere to the root, whilst the alburnum 
and remaining bark might convey from the 
earth, what was sufficient to preserve both 
alive^ and even to grow. 

To make the experiment conclusive, it will 
be necessary to cut out the pith, where it ends 
in the lower part of the bulb. 
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OF THE SECRETORY ORGANS 
OF TREES. 

* The secretory organs of trees. are very few, 
and seem to be contained in the buds o^ly, ; 
and these are only erf two kinds j one for jti^e 
wood, and another for the fruit : these may be 
called vegetable glands. 

When we descend to the minutiae of ua- 
ture, dissection and microscopical observation 
serve us nothing ; we cannot, therefore, know 
the intprnal structure of a gland or bud j but 
the diiSerence of the buds which produce wood 
from those which produce fruit, is clearly 
marked by their external appearance j the 
wood buds being smaller s^d more pointy 
than the fruit buds. 

The practice of budding clearly shews, that 
the buds are glands or secretory org^s, an4 
separate from the general mass (rf fluids inr th$ 
stock, what is proper to their owQ sp^^ies^j 
for neither the wood nor fruit which they /^^»<^^>y 
produce, partake in the smallest degree of the * >'^i* ' 
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stock on whicli they are inserted, but entirely 
of the nature of the tree from which they are 
4 ap^*>^ h taken. Hence it appears, that health is all that 

is necessary in a «tock. It is difficult to under- 
stand how the different substances found in 
trees/ as gums, resins, &c., are formed ; but 
it. would appear that they are in a state of so- 
lution in the general mass of fluids, and are 
formed by deposition and evaporation ; for, 
when the tree is wounded, they flow out in a 
liquid form, and aflerwards concrete. The 
same thing happens when the tree is cut down, 
when all motion of the fluids is gone. 

The buds, too, are the organs by which the 
influence of the atmosphere is communicated 
to the tree ; and either wood or fruit buds 
are capable of performing this office ; for a^ 
scion without a bud will not take, nor will a 
"^ bud grow unless it is exposed to the air. 

.As the buds communicate directly with the 
wood, it is probable they convey the influence 
of the atmosphere, particularly to the pith, 
which conveys it to the root. 
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It has already been observed, tiiat the idea 
of vessels carrying particular kinds of fluids, 
is without foundation: for there is nothing 
which can be compared to a vessel but two j 
that is, the cavity of the bark round the'wood, 
where all the fluids are mixed, and the cavity 
which contains the pith, in the centre of the 
tree. But, allowing the canals in the wood 
and barlk to be called vessels, for I do not wish 
to argue upon words, it is certain, and admit- 
ted by all writers on the subject, that these 
vessels communicate with one. another, by the 
fibres of. one fasciculus dividipg and joining 
another, so that the whole fluids must likewise 
be mixed in them. How the different quali- 
ties, ibund in different parts of the tree, are 
produced, is still more difficult to understand ^ 
but there can be no doubt that these are pro- 
duced by the action of air and light, in coo- 
juncticm with the organization of the particu- 
lar part, upon the general mass of fluids. — 
This is a subject which 1 am afraid we shall 
neyer.be able to comprehend. I am, however, 
very far from discouraging enquiry : on the 
contrary, I recommend it to the study of those 
whp have time and opportunity j for I am per- 
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soaded tibat much iitforniation, both curious 
and useful, may be deiived finm this source. 

It se^ms to be a very geneni cpnioBy that 
the roots bf veg^bables have the pow^r eif er^ 
- tracting from the earth juices peculiar to 4lieir 
own ^edte j and that trees h«re partk^r 
roots which exfract parttCidbir juices^ some for 
ftuit, and others tn)iod.-«»We do fibt under- 
stand how fhut And wood Imds are iorined, 
j^ore than we understand how the different 
glands in ike animal body mi% ibnned. It ap« 
pears, however*, item aiKRuhor baiicing, l%a» 
Airi^, amd fi?om difference of climate aod tsoil, 
that J^e formation of ilower and leaf bads de- 
pends on &e bdlanote betwesen the iiiftueiice of 
the atmosphere, and the sap ascehdmg froni 
the earth. But enough has 4ilready teai said, 
to shew that t^ere is no fbundat^n for the 
above opinion ; that the juices, drawn from 
the earth, are all mixed in the tree in a general 
mass, and are separated by the organization 
of the particular plant, ikncl part of a tree, in 
conjunction wi<^ the action of the atmosphCTe* 
Thus, an apple bud inserted in a pear tree, 
^n-u' 4Ki^ii^ I^H^/Uproduces wood, flowers, leaves, and firu^*> ** 
y pe^ectly apple as the tree from which the bud 
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wi» tsken^ akbougl^ Hie branches . bfxtli aboro 
and below are pear. Ftom this idea o£ the 
roots of vegetables drawing particular juices 
from the earth, has arisen the notion of the 
necessity of changing. crsps^ but, excepting 
the advantages arising from conducting agri- 
.^toi!e» as preparing the groand. cleaning, 
say^mg$ reapitg^ &c., I can sec iio other bene- '^^^^ f. 
fit from it. 

We ciXDceive tiiat matkTy whidi is the food ) 

of vegetdiles^ ail tjae ^ame, wfaeljber derived 
from ^nimal or vegetable, or by whatever root 
extracted y that it is dissolved in the earth, 
^c^Duda in a lifpiid form, asid is converted into 
jsdi^s by the action of the atmosphere. We 
can give no other name to this vegetable food, 
this jinimal and vegetaUe matter, than that, 
.given 1^ the great Bi^Ebo, ^ living organk; 
|NHtides,^^ in which Q^tmr^ abounds, and which 
X!»)UBre Only a concurreiice of circumstances . 
to forp them ioto dijSTerent bodies, from ihi9^ 
probably, has arisen tfa« andoat doctrine of 
transmigration. 

Everybody knows that onions succeed as 
well, and rather better, after onions, than after 

F2 
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any other crop ; and why onions more than 
any other vegetable ? n < / au-^^ ^? v ^ ^*J!^i 

I have seen three successive crops of wheat, 
and all most abundant. A u.^^/ ^^ / *^ ^^•'^ ^^ 

I have peppermint growing on ground where 
no other, crop but peppermint has grown for 
thirty years, and it certainly produces it as 
good and as abundant as it did at first ; and 
yields as much essential oil as that on ground 
where peppermint never grew before. 

However great the difference of trees and 
vegetables above gvound, we do not find the 
same, difference below, especially of these 
partSy — the capillary, roots,-*-whiGh draw the 
nourishment from the earth. There are not, 
perhaps, two trees more different above grouQd 
than the apple or pear, atid the cherry tree ; 
tips is particularly observable in the. transverse 
bark, that of the pear and apple being very 
thin and delicate, that of the cherry tree im- 
mensely strong : but in the root there is no 
sensible difference. - 
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If we could conceive that the earth possessed 
aay power of action, in sending particular 
juices to certain plants, it would not be un- 
philosophic to. suppose, that this power, like 
that in every part of nature where power of 
action resides, might be improved by habit. 
And if the plant and earth accomodate them- 
selves to one another, as a plant certainly ac- 
commodates itself in some measure to the cli- 
mate, we would conclude, that changing crops 
were, caeteris paribus^ a disadvantage. 

We cannot leave this subject^ without taking 
notice of ail opinion of Mr Forsyth, who seems 
to divide the difference, making the roots per- 
form half the work, and the graft the other 
half. In treating of grafting, he saysf ^^•Mr 
Bradley, on occasion of some observations by 
Agricola, suggests something new on this 
head. The stock grafted on, he^ thinks, is 
only to be considered as a fund of Vegetable 
matter, which is to be filtrated through the 
scion,** &c. This, certainly, is a truly philo- 
sophic idea. Mr Forsyth sftys, ** In prosecu- 
tion of (he should have said, (^position to) 
the view of that ingenious author, we add, that 
the natural juices of the earth by secretion and 

F3 



A £^* 



Digitized bv 



Google 



m 

cDmBaiautiQii, irk pMufpg th?oygh tte roots, 
kc.f before tiliey arr^e ^ tbe eckm^ mijtrt 
doubU^s arriteih^rQ h^ elaborated and com 
ooGted, and so, disposed for a more ea^yt jienii? 
fid, and p^fect assimilation and iiiitiaticKQ ; 
wfaebce, the. scion murt necesrariiy grow> md 
thrive better smd faster, than i^ it were p«i£ 
immediately in the ground, there to live oa 
coarsei^ diet^ and h^yrder of digesticm 1'* Thia 
is certainly an addition to Mr Bradley -b c^ 
nion, which Mr Bradley himself co^ not 
have thought of. 

The roots half secretCy and half concoct the 
juices for any griaft. th^t is to .be put upoa 
f'^Ipt^.^^l! them ! Are we to suppose tb&tjfee roctfs kaow. 
whatgiiaft is to be put upon the stock? It is 
surely eajsiy to usbderst^id how a scipn^ pnti 
upon a stocky should grow &ster than if it 
were put immediately into the ground, wiA^ 
out sufpo^ing thai the juices were haJ£ s^i^i* 
ed by the roots ; bescause tiie stock has aH its 
roots fixed in the ground, apd in the very adt 
of drawing nourishment \ whereas, ^ a soioii, 
or young plaint, is put immediaitely ipto^ the 
ground, it is a considerable time before it can 
^v<x ^ i^s foots, and send out <;apiUary fibces to 



'i> 









*^i -^ ^i^... - Digitized by VjOOQ IC 



m 



colWct Miiriabment ; mdt agreMble %o this, 
sqUhi, or a natural ^oot» upon a large tree* 
grows iaster tban upon a mnall oi^ ; for why ? 
"—because the large tree has more roots than 
the small one : but we cannot conceive that 
the roots of the large tree half concoctj or 
whole concoct^ the jtt}ce9» more tban the root$ 
of the small one. 

We have oaade a few obaervatioo9 cm the 
3t^cti»re ajftd pbymoiogy of trees, ana pointed 
wttftomeofthemort essential djifierences be- 
tween the animal and vegetable j we now 
^ome to ekkew the most striking analo^es- 

Am every pennnn is directiy o^ indirectly 
concerned in the vegetable, and chbrectly in 
the animal economy, we hq)e it will not 
be uuMceptable to any of our reader3, to 
mAMft a little into the analogy between the 
two systems; eq)ec.ially as we conceive it 
will throrw mutual light on both, and, at 
the same time, assist us in lajdng aside 
the pr<^odiG€s of j^ustom and wrong edu- 
cation. 
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As the or^nization of the vegirtable is so 
much more simple than that of the animal, so 
muoh fewer are its functions^, and so miich few- 
er its dii^ases. 

To understand disease, it is necessary to 
know what constitutes health. 

Health we define to be an equal proportion- 
al strength ^nd power of all the solids, and, 
consequently, an equal proportional distribu- 
tion of all the fluids. Disease, then, will be any 
defect or loss of this equality of power : the 
first may arise from cmginal conformation ; 
the last, from the operation of external agents. 
From this cause, t6o, we can see how the ve- 
getable is subject to fewer diseases than the 
animal, especially the human species ; for I 
beliew vegetables never take up any thing 
for their food, but what is salutary. The brute 
creation, too, are very careful in choosing their 
food, and seldom err but when deceived by 
mixUire j and even here they shew great saga- 
city in separating what is fit, from wha;t is unfit 
for their health, if a separation can be made ; 
and when it cannot, they will not taste of the 
mixture. But man, regardless of his healthy 
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pays no regard ta either ^juanttty or quality : 
iie eats when he is not hungry, and drinks 
when be is not^ tbii^ty, of substances noxiotis 
to his body, which induce diseases unknown to 
the brute and vegetable. 

We define all disease, in both the animal and 
vegetable world, a want or hssqfequitibrium;^ 
and we consider all the different diseases in 
both, only varieties ; .for^wemust caofemj we 
never found tfaeclissificaticm of orders, genera, 
and species^ &c. of any benefit in the practice 
of etth^ the one or the other* 

The more complex organiration, and greater 
variety of functions in the animal, renda: it 
subject to a greater variety o£ diseases Ihan 
the v^etable. But, from this very cause, those 
difi^aaes which are cQmm<m to both, are oftener 
fatal to the vegetable thaatb tb^animal. For, 
;n the animal, when the balance is lost by any 
of the oigana being injored^ or tb^ fuoictions 
in^ede4 thctir office is supplied by odier 
ocgans, till, i^ature reftoi^ the balance, and 

* Th'm deEaition may be applied to the moral^, as well as 
Dig natural wtirldb 
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K mture fail in restortng thB Imtwoe^ than 
ftwther rmieiy of disease will take plMs» and 
the mgsixa 00 wlud^ the office <^ those ii^ured 
had fallen, will suffer 4^ but the vegeiahie hiiv> 
ing no other organs tb supply the place of 
tbo^ iojiuredf the origimU disease must c^ener 
feeomite iteri^us aad fiitaL 

Ttem ill intoBMBatiaii, which we feckoii a 
^sease common to animals and to tiees^Xespe* 
eiaUjr fruit tcees. Brarhaps inflammation may not 
be thought a proper term applied to vege^ 
tables, but I have the best of all apologies for 
using it, i. e« I h«yse w> better at pco^nt ; and 
we jbel(ieve,had jaot xnistom £uudliarized os to tt» 
we would nc^ have thought it n^ie proper or 
exfure^sive, whe^ applied to. the animi^ than 
to the vegetable. When the motion of the 
blood is impeded xiui: any part of die animal 
body, it will he cetatned back by the veins, 
and the member* be supplied by thip latiend 
bcttches of die arteries, till nature either re« 
stoce )jie injured part to its former poviwr, or 
dilate the lateral vessels to supply the defect : 
but as the tree has no returning vessels; at 
least, as the sap of the tree is never «dMW£Wg 
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:|»4:retreikawg at tbe ,^ift^tivp», like the Wood: 
^the^nipal J^dy, tti^sMB^ quaatity of sap; 
will fall upon a diseased or weak part, wbi^h 
falls upon it in a^sound state, without any relief 
ofr^Urti, Whisb w^l M|W^v9i4#bly ij«»®*P« ^® 



. If the, sap djB5cend^^ we Wt^e^bafc^^ 
4i$ea$e wouW<i« ^cidpm end in canfe^ w/the 
toee, as it does in gangrene,« the 9mm^ 

The oriy aibaimtage which the tr ee bft?^ is 
' firom the slower lobtion (^ the aap^ wMphiallciw 
it; to ascend and spread oVer tibe tr^e, la^ 1^ 
ohliqi«e fibijea of the elhunmp; and the ed^^ 
of the bark, if any is left BOiind loo, a^lfafire to 
the wood, and preserve a passage for the sap on 
' tibe oppomte side« # ' :.' 

When parBpiration isKdtxipped oc checked in 
the animal,^ the matt^ isjcairied aS hy other 
outlets tfll peorapralaaD is imtered* From thas 
cause a great variety of diseases arise, whieh 
will be as the diflSculty to restore perspiration, 
and the inaptitude of the' oi^ans, on which the 
perspirable mvtbesc fam^llO^jp^orm that office* 
But the tree having no variety of organs or out- 
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lets, there can aride no variety <ff disease; but, 
fit>m that cause/ the ori^nal disease will t>e 
more increased. 

We might be more particular on this subject, 
but we consider what has been said, sufficient 
to ishew that disease, common to animals and 
vegetables, 5 more fatal to the vegetable than 
to the animal ; and, that the diseases of th6 
vegetable «»re fewer. 

Inflammation, or an unequal distribtttion of 
fluids in the suiimal, is a disease common to 
the vegetable, and arises from the same cause, 
viz. an unequal power of die solids which 
i^ransmit these fluids. 

This power, ii#the animal, is a power of 
action of the vessels which carry on the circu* 
latioar In the vegetable, it is merely a power 
of iesistance, of timt vetad or sides of the ca. 
nal, where tae sap ascends to nourish the tree, 
that is, jthe. baric. 

The inequality €f> power may arise in both 
the maimal and i^egf&tMei^ in two ways ; 
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1;^, By ongmal conformation, theoaaaes of 
which I believe will ever remada a secret 

We are sensible, however, that there can be 
no e£fect without a cause; but these causes 
operate at sudi an esfly period of the exis- 
tence or formation of the body, aad are so 
minute, that it is beyond human power to in- 
vestigate diem. So the action of one body 
upon another, which we do not understand, 
we call chemical^ when it is palp2d>le to our 
senses, we call it mecJumical ; but experience 
has taught us to beUeve, that the chain of 
cause and effect may be still traced farther 
back than it yet has been. 

2rf(^, By the action of external agents : thus, 
if the power of any particull|| part of these 
organs, by which the fluids are transmitted 
through the system, is diminished or weakened 
by injury, while the power of the other parts 
remains undiminished ; and, more especially, if 
this power is increased, or a greater quantity of 
fluids is thrown ipto the system, at the same 
time, an- undue, quantity will be thrown upon 
the injured part, and inflammation with its con- 
^ sequences follow. 
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how the canker appears on.tte ywH^^ apotd t6Q- 
der shoots, while the trunk and larger branches 
aoe fkeej;. i^cftut^e, {rmn dge ti&d ^sj^pos^pe to 
the. weather/ ^B ,l»crk on .tfa$^ is |JatiQk@f» 
has hecxime hard: aapd. %id^ . and the i^^sjtaiike^ 
gfeabcr than oadhesBeljrdting and teiid^ sl^eot9» 
^isJtaavfiil^ explatri how thow tx0fs whifsb 
graw firedy are jEiM»e iBObji^t tfi. cftakw:, timh 
those which iooe laii^u4 1 ^0^ th^ir yigor^ras 
g)Dowth 'AmsftB ra greater ini9^x <^ ^vid$ or 
BoariBfaadEnt ^ and it wiU he found* jm e&im* 
natiob^ that th^se ,diseaaed or caakfited tret^ 
haTB^noaily aa healthy roots^afid 34 9^Ay 
capillary, and often more llian the vbtOst 
healthy tree ; and these capillary roots nearer 
the . buH>» frequently p]x>qeedi]»g i|]^iiediat^ly 

Hila disease jttlrait^tce^, oal^ ea»k^» ^m 
as easily te tmoed thi)(M:^ idl ii$ ^ges» as ia- 
JIainmatflMa in tiie aikima^ 

Mist of aU, sKe obaerve the sap himii&g out, 
like sweat or dew, on the external part of the 
hack, soon after corroding it, Bsd ibmung a 
ragged substance. The inmost faark> howevegc. 
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k oftm preserved, a mw kmgktidiBftl Imrk is 
generated, the ^fiseased part is^ ihrowii aS^ asd 
no odier consequence fbiiow^^ the motfon of 
Ae sap goeft on as usual ^ tihis we wotiid cb!A 

'' , ' ' ' ' , ' i 
Sometifld6s the dke2iM goe^ a Ihtte farther : 
the whole bark on one side is destroyed ^ but 
the souM separating from the diseased, its 
^ge$ adhere to the wood, it preserved a pas- 
i^Age for the sap on the <^^[)osite side, and 
ilaves the tree or branch : this may be com- 
j^ared to ^ppuration. We have to observe here, 
that this seldom or never takes place, when the 
tree is goluc^ bark-bound, but when the tree 
fe n^ bark-bound, it seldom or never fafls. 

As inflammation in animaft and vegetables 
arises from similar causes, so the terminations 
in each are sinriilar. But these difler much in 
i^ar4 to frequency, — -in the animal more fre- 
quentty terminating by resolution and suppura- 
tion J in rtie vegetable, more fi-equently in gan- 
grene or canker : the reason of this has already 
bete shewn. 
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Froifi what has been premised, it is easy to 
see how a tree is to be relieved,' and the ba- 
""lance pr^erved or restored ; by taking off the 
hard a[iKl f igid b^rk. In the animal it camiot;^ 
be restored in this way, but it is restored by 
diminishing the quantity of blood, and so re- , 
lieving the whojle sanguiferous systei^* 

Jn- this, case the viegetable must vhave greatly 
the advantage ; /or, in the wiuial, we deprive 
the bpdyof a part of tl^at nourishment which 
is t;o^ syppprt it ; Jn:tbe v^etable we give.it 
moriQ : apd we actually find, that after (the lo?8(^ 
of blopdit i^ some .time. before the anippial rfn 
covpr its yigour ;,bHt a tree, after losing the ex- 
ternal bark, instantly becomes ijqpre vigprpua 

than before* 

* ■ • 

I know it has bpen reckoned a^ bold and 
hardy, practice, to t^Jce the bark off a^tree to 
give or pr^ervQ. health j nay, it h$s been cal- 
led downright madness by professional ; men^ 
But we believe it wou]4 be reckoned no less 
bold and, hardy,! to t^k^ the blood out of a man, 
when first practised, to preserve health, tihan to 
take the bark off a tree for the same purpose. 
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. I do not know tiUe man who first practised 
biopd'letting } but I am sure he had not heard, 
or believed in the doctrines of inflammation, 
taught ifi^ the great school of physic in the 
north; for if he had, be would never have 
thought of such a remedy. And had I ever 
believed that an increased power of the ves- 
sels, in any particular part, jw-oduced an accu- 
mulation of fluids there, I never woidd have 
thpught of diminishing the power of the other 
parts, to preserve the balance ; I would rather 
have thought of increasing it, to determine the 
circulation to the extremities, their grand indi- 
cation of cure in inflammation ; but I saw the 
extremities, by the aa^ bursting out, were al- 
ready overloaded, which I conceived owing to 
the weaker power" of resistance in that part ; 
this power I could not increase, but I saw the 
balance might be restored, and the distribution 
oif ike sap equalized, by diminishing the power 
of ^resistance in the other parts of the tree, that 
was, taking ofi^l^ strong and rigid bark. 

We i^sje power of resistance when applied to 
the y^0toble, because we are not certain if a 
tree ptpspess any power of action ; but this does 
n^t da away the justness of the analogy; 
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for there cannot exist a power of action, with- 
out a power of resistance, though a power o^ ' 
resistance may exist withoitt a power of action ^ 
and where the power of resistance is^ gone^ 
the power of action must be gone before it^ 

There is another caser of analogy to be tafcetf 
notice df, that is, the vis a tergo. This power 
in the animal, i. e. the action of the heart, 
i^ very evident and strong ; and if this power 
is increased at the same time that the power . 
of any particular part is diminished, inflamma- 
tion will be more serious. 

Avk a tergo is not so evident in the vege* 
table, but, certainly, is not, and cannot bef 
'Ranting. If, then, this power is increased^ 
while that of any other >part^ the tree is di-» 
minished, or is weaker than that of the rest of 
the tree, a greater quantity of sap will be thfowu 
upon that part, and the disease increased** 
This power cannot be increased in thfe vege* 
table, as in the animal, by the action of the 
muscles, affections of the nerves,- &c. &c. by 
liquors thrown into the stomach, and which act 
suddenly; btft it is certainly incre^ed by a^ 
greater number of capillary roots, drawiiig a 
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greater quantity of "sap ; aini if a greater quan* 
tity pfvsap pa«s to the.tree in the same time, 
thejstiotionmustbe acc^erated^ but, although 
the motion, is, not at ail accelerated, a greater 
quailtity of sap wfll produce similar effects, 
though legs in degree* This shews how trans- 
planting a tree checks its disposition to can-^ 
k^r, because, in transplanting, a great num- 
ber of the capillary roots are broken off; but this 
can only be a temporary relief, for, in a few 
yeai*s, it will acquire more capillary roots than 
ijt had before. Digging round the tree, cut- 
ting off a number of the capillary roots, par- 
ticularly those next the bttlb, and leaving it 
exposed. to the weather, to prevent the produc- 
tion of new ones, will have a better efiect, 
without, stopping the growth of the tree, and 
running the risk of killing it altogether; From 
this^ too, it is easy to see how a great crop of 
fruit checks the canker, tecause it consumes 
a great quantity of that sap, which would ^ 
otheirwise have broken out upon the young and 
tender branches. 

We may observe here, that when a tree 
languishes from a paucity of capillary roots, it 
may be revived by cutting off a few of th^ 

G2 
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Iftig^ roots, digging round the tree ^d <^m 
iug the aoil, to allow the new ci^iUary ropts 
to shoot out, and collect noimshment from 
the earth* For it is to be observei^ that when 
a tree first grows from the seed, it sends dowp 
a straight root, ^qpparently smooth, while it 
receives nourishment from the seed ; but soon 
after, when it reqfuires nourishment frmn the 
earth, the straight root sends off a number of 
capillary rx>ots. The ^xa^ht root seldom de* 
scends far, when it meets with some ohstiruc? 
tioii, as stouies, dodjs^ &c. which turn it aside* 
Interrupted in its progress, it divides, and stKb- 
divides into a gneat number, eadi sending out 
numerous capillary roots. The first capillary 
roots, increa^ng in size, follow the same rule ; 
so that the tree, in a short time, is amjJy sup- 
plied with what it requires from thef earth« A 
tree follows the same rule, from the bulb dqwn* 
wards, that it does tqpwards, as the tree advan« 
ces in age and size: the trunk and large 
tomches gradually lose the small lateral 
branches ; so the large roots gradually lose tibfe 
capillary, and retain only those at the extremi- 
ties^ which Sometimes run into the cold barren 
subsoil ; so that the tree annot receive su£U 
oient nourishment. In this case, we conceivo 
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it wHl be of material service to the tree, to cut 
off a number of the large roots, before they 
^nter the subsdl, and cover them over, that 
ilew ones may be produced in the soil. We 
must, however, observe, that there is much 
fnore danger from mapy roots ending in the 
ftoil, than from a few running into the barren 
subsoil ; fo!r We cannot accede to the comr 
pibn opinion, that a root or two, running into 
a cold or barren subsoil, can much injure the 
tree, or render it barren, far less promote the 
canker ; for the promoting cause of the canker 
is not want of sap or nourishment froni the 
^arth, but too much drawn by the great num- 
ber of capillary roots in the soil, which neither 
the hark, rendered rigid by the. cold, can admit, 
nor the influence of the atmosphere in this cli- 
mate convert into wood or fruit ; which, there- 
fore, breaks out in any p4rt of the tree, where 
there is leaiit reMsiancti. * 



* Query , May not this be the cause, why the pear tree 
u less subject, to canker, and longer lived than the apple 
tree? — The roots of the pear tree runnhig deeper into the 
ground than those of the i^ple tree. If the opinion 
commonly entertaified, were just, the reyerse mij^t be 
txpected. 

G3 ' 
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In this climate, we observe too mucli sap 
often produce inflammation in the huniatn 
frame, and break out like canker in thfe face, 
where the bark is thinnest ^nd least protected. 

When all the roots, or greatest part of them, 
run into a barren subsoil, and leave few, or no 
capillary roots in the fertile soil, the tree must 
be barren from want of nourishment.'. It-is, 
however, to be observed, ttiat a hard barren 
subsoil is oftener Ijurtful to the tree, by retum-r 
mg the roots into the rich soil, and giving it 
too much, than by allowing them to enter, and 
giving it too little nourishment. We cannot, 
therefore, approve of a practice, frequently 
^ adopted, of planting upon slabs. In short, we 

are of opinion that a tree inay be barren, but 
will not' canker from want of nourishment. As 
the health of a tree depends upon the balance 
between the quantity of sap which the roots 
draw from the earth, and th^ capacity of the 
trunk and branches to receive it ; as the roots 
increase, wliile the Ijr^nches decay, and the 
stricture of the bar^ continues, — ^this balance 
must be lost, and disease ensue. Ijteftce, may 
be seen the error of the common injudicious 
manner of pruning.— But, when the tred passes 
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its acme, the roots cease to increase, and the 
h^tjf. jend3 from root to top. This is the rea- 
^n why pld tr^es bear better than young ones, 
and not from the stoppage of a descending 
sap. 

Wl^re the power of the atmosphere predo- 
minates over that of the earth, which is very 
rare in thi§ cold cjjp^ate, pruning to a certain 
extent may be necessary j but the cure will 
generajly become worse thaij tb? disease, be- 
cause, wherever a branch is cut off, the tree 
• there <?pmm<jply sgnds pijt sever^ pgore^— The 
proper cure, therefore, in this case, will h^ to 
cut off some of the large roots, drain the 
grounds if necess3.ry, (Cultivate thje soil, and 
PQYejr J^p th^ xoots imipe4i^t€jy with fine fich 
moi^d, that they may, quickly produce capil- 
lary roftts; the pruning, however, may still 
be of fl^rvjice t^U these are produced. 

, In. ^ rich, dry, and open soil, ^nd a cold 
, cUroalie, .a tree c^n sparpely have too many 
/.rbr^nchps and leaves, 

. . , Wh^li the large boughs had lost all, the small 
. Jataral branches, and retained no leaves but 
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at the extremities, pruning became liedensary, 
though it seems not to have been known how j 
and no doubt might sometimes be of service, 
by producing young, shoots with leaves, to 
give the tree more benefit from the attttos- 
phere. This, we mm consider to be whoUy 
unnecessary, and even hurtful^ s^ abtmdance 
of young shoots with leaves can be acquired 
by peeling and annular barking, wiiile the did 
are preserved^— I say hurtftdj becau^ the tree 
.must suflfer ^hi^iderably, by being bereaved of 
those organs which convey the influence <A 
the atmosphere, before new owes are pro- 
duced. 

To sum up the whdle, the si^ ascends, a&d 
the tree is nourished from the terth solely by 
capillary attraction. The sap is first draWn from 
the earth by the capilliuTy r<>ot^ anfd Is by 
them conveyed into the wood of tifee large 
xoots, with which they coitnmumcate, or ra- 
ther of who$e fibres they: are a contiitoiation ; 
for, although the roots sh6ot from tiie bai*k, 
and never from the wood alone, and require 
the whole bark for their production, they 
have, like the branches,. tkeir ori^n in the 
wood« The tree is nourished from the i^t- 
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m0iphe3te in a siltiila^ *attil€r; for iIMb find 
tie Reaves themselves havei all capillary appen- 
^ges, ahd where the tree has not what We 
commonly call leaves, it fe |Jrovided' With ca- 
pillary points Of prickles j btit we cannot un- 
derstand what is me^nt by rootd, &b. ^Mbing 
and absoriing sap by pbres, as if they were 
Hke leeches sucking blodd, or heiis drinking 
water. If 'they did di^nk it in by pores, we 

' can see no oceasion for the roots, and other 
appencbges of a tree^ becoming invi^biy 
smaB ; a few pores on a large root, or branch, 

> might do aH the business^ We cm easily con- 
ceive how the moisture from the atmosphere 
is taken up by the tfee*j we see the dew 
hanging upoto the capSB^fe, 6t do*n of the 
leaves, &c. — ^We know how he^ operates by 
relaxing the solids, and rarefying the fluids. 
The maWtier in whilJh light iterates mi the 
vegetable, is yet a s^ret, but we have reasotai 
tb think that it acts on every part of the tree, 
and particularly on tibe fluids. 

^ A question will occur. Whether the moisture nrom the 
atmosphere is generally most beneficial, or hurtful to t&e 
' tre6? We coti6eive that too ituich moisture in thfeattticte- 
' fiiere may be as huptfd *s too nuieb stqp in the grotniS. 
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It ia light which: gives colour; a^Eid flavpijr to 
.vegetables; for, thpugh vegetables will grow 
without light, they dp not acqv^re colour or 
.flavdvir, but x^m^iUi iRhite aad iqsipid. The 
caui^ of the green qoloor of vegetables has 
been a subje<3t qf much inquiry ^moug bo- 
tanists.--^ Wildenow^ays^iwhen phlQgisftQn pre- 
vailedj it was easily ^pcouoted for, because it 
was referred to that principle.. If we think 
- we understand any thing by such terms, it is as 
easily explained ^ott? by referring it to hydro- 
gen and carbon. As colour is not in the body, 
but a capacity, to reflect certain rays only, 
it must depend upon the particular texture or 
fabric of the reflecting body ; but, bow light 
itself should produce this peculiar iabric, ^e 
do not understands r - . 

I. am now perfectly ifeatisfied, ftam observ^^ 
tion jand experience, that the cause of the 
cankeir^ is the loss of balance b/etw^en the 
powers of the earth and f^tmosph^e)i that thjs 
balance generally is, as may be expected jn 
this cold climate, in favour of the earth : the 
prevention and cure, therefore, must be to 
preserve and restore^ the balance j which is 
dofte by taking oflf the; thlc^ i;igid , l^a^k, ^^d 
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so exposing the sap more to the influence of 
Ihe atmosphere, and likewise equalizing its 
distribution on the tree.-^If the peeling should 
not prove U complete cure, which may happen 
in a v^ry rich and open soil, it needs only to 
be assisted by cutting off a few of the capillary 
roots, especially those next the bulb. By 
these means, we are warranted, from: both rea- 
son and experience, to conclude that ihe can- 
-ker may be prevented and curedj letthetrsce 
-and soil be w4iat they will. ■ . 

Wt have not been able to discover any other 
disease which fruit trees are subject to, but 
what may be referred to the caluses already 
taken notice of, and removed by the same 
Jih^hods of bure. The parasitical pUuits, moss 
andlichen, are aymptoms of a continued con- 
iBtriction of tbe.bark, and consequent languish- 
ing state of the tree, occasioned by a poor, 
wet, uncultivated soil. The bark of every 
tree is rendered rigid by exposure to the wea- 
ther. In a rich and cultivated soil the tree 
sends out a great number of capillary roots, 
which, producing a stronger influx of sap, over- 
comes the resistance of the bark, and causes 
rupture and canker.— In a poor and unculti- 
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i^ted sdHy tte tree Imving i^er capiUs^ 
roots, the influx of the dap is.too "weiaktf) ^Jh 
ture the bark^ ^ich reinamiiig bouQd^ ili$!}fH}43 
the health of thie tree^ stinte its grovrth^ ftPd 
renders it auligect to these paraiittcidi pl^njb^ 
as leanness^ from i^aiit xjf food^ vtiMn cat0p 
subject to vermin; and, it will be foimd, th^t 
cattle in this state, are always htd^bouiid^ and 
trees always bark^bound : - and; jt wjll! further 
be found, that tcees in this state arie not wU- 
ject to canker, and^^ vice'oersay tihsd^ trees ll^ 
ject to canker are not subject to moss and li- 
chen. The cure Of this di^ase Will; flifire- 
fore, be to remore the. rigid bask, and culti- 
vate the soiL ; i . . '.: ^J ; :. . ./ 

The misseltoe is scafofely. tD.jbis pmdd in 
this part of the iiand. I know ao^rt^f a Ijilant 
but one ; I cannot, therefiard, jky any Hiii^ 
concerning it. \ " > . 
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OBSERVATIONS 
THte BARRENNESS AND CANKER 

OF 

FRUIT TREES. 

AND THE 

Ma^NS^OF PREVENTION AlfflB €URg. 

Xhis subject^ which has attracted so much 
aiiteiiitiaii^ audi vbdei^cnQe !So ^uch mvesti* 
gaticoi, seems stiU involired in gmat obscu* 
rity. 

if thy obsein»tioDSjafiiiJl^iK)w any light u^^ 
it, or ieiMl' to lead others to smy useful disco- 
very, i diall cbttsider my pakis weU bestowed, 
and myself amply rewaixled. 

* Thefii^t -thiiig necessary i:d be^ done, ig to 
investigate t^tcii^es. 
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The principal of these appear to me, to be 
Vermin^ Con^Pictim of the Bark ^ and supera" 
hmdant Blossom. 

Th^se ,t5aai5Qs^ though they inay ^st se* 
parately, are often combined together, and 
depend for their continuance and extension on 
onelanother. • 

As the first of these causes, viz. Vermin^ 
appears to be the most common and most 
general, aUd likewise as (he other causes j Will, 
in a great measure, be obviated by the mode 
of treatment I propose for this, I shall begin 
with it^ 

When fruit trees grow dldj tiherouterlbatfc 
eim;k& and rends into thousands of fissures^ 
and crevices, where the vermin deposit their 
ova, which, coming to life in the spring, at- 
tack atid destroy firist the blossom and leaves 
of the staall short branches on the trunk, and 
lai'ge branches, and soon eiteud their depre- 
dations over the whole tree* 

From this will be seen the reasoh why fruit 
trees are so often barren near the- trunk, and 
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bear only on thel eitremiti^s t)f the branches, 
and frequently on the upper branches- Only.' 
For, though the progress of the vermin is very 
rapid, yet, in fine weaither, the fruit on the ex- 
tremities will get ^et before they reach it. 
■ * -' •-•'/''■ 

From this cause the fruit buds ar6 first de-i 
stroyed; and, from the constriction of the bark, 
they are seldom or iever replaced, so that al- 
t^o^t the whofe bratieh remains ever after bar-^ 
ten* ..';;.,. ..) • •• : 

To destroy these verminv and prevent tliefk 
depi'edations, many ^ liieatis Mve b^en ^^^g^ 
gested, such. a&' washing with diiferent liquids. 
Perhaps a liquid may be found capable of de^ 
jiti^oying them, and it is not unlikely^ tHat 
plain water may do it; but ^ this I Have nd 
experience; Iqnlyitiake the supposition ftbm 
always finding their ova in parts of the tree 
most sheltered from the raiii, that is, the in- 
clined side of the trunk, atid uncJ^r side of the 
horizontal apd pendent branches. But the dif- 
ficulty of application seems insurmountable, as 
well as the effect uncertain. > The ova df thiesfe 
insects are generally laid so deep and secure in 
the fissures and crevices, and so completrfy 



Digitized b^ 



Google 



covered by^ the J^k;, that it, i$, knpossible to' 
ipake any liquid re^^h them. 

. Smoahingy tying h(iin*rope^ ^c. round tlhc 
trees y laying certain ^ui^tani^fi upon the, ground j 
about the root of the tree, are not worth tak- 
ing notice of. 

As the ova; of these insects are lp%ed in the 
fissures and creviqes of the outer; bar);^ the 
means I propose to destroy them, is to take 
off the outer bark* co mplet ely from the trunk 
and large branches^ as ^r, at least, a3 it is 
craoked and scaly* by which they will be efr 
fectually dislodged, and must inevitably perish 
when driven from their nidus. If any auiinal 
is forced from its ni<^s prematurely, it will not 
live. At the saine time it will relieve the tree 
i^om the constriction of the dry and hardened 

* Although I have divi4ed t^e bark into thr^ distinct 
parts; in treating of the operation of peeling, I have used 
the words outer and inner bark, for the purpose of avoiding 
clrcunllocution^ because^ in performing this operation, some* 
times more and sometimes less of the longitudinal or mid- 
Ht bark is taken 6Bl. By 4^er bark^ then, I mean not onl j 
tihp toansversje, but als0 a part of t^ longkudina]. By bark* 
ing, I mean t^iog off the whole bsxk to this wood. 
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bark which injures its health, and renders it 
more subject to the attack of vermin; fqr 
at is observed, that the vermin more readily 
prey upon the weak and sickly plant, than the 
more healthy and vigorous: hence it is easy t<^ 
see how these two causes act together, to the 
injury of the tree and fruit; the one rendering 
them more subject to the attack of the other, 
which carries them on to total destruction: and 
it has' been observed, that the vermin are 
more destructive in a cold than in a warm sea* 
son, whidi has made some imagine it more 
favourable to their production; but this is a 
mistake; the cold is not directly favourable to 
the production of vermin^ but by causing de* 
<»y of the vegetable; which either produces or 
fosters them. We see this in all putrefying ani* 
mal and vegetaUe substances. If the vermin 
have p^ietipated- through the inmost bark, it 
likewise must be cleared away, and the wood 
scraped round to the soimd inmost bark. To 
facilitate this operation, the small short bran- 
ches upon the trunk and large branches ought 
first to be cut away close to the wood. 

It wiH often happen in young trees^ and in 
older ones where the bark is not cracked by 
H 
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nge, tbat fiwures 4»4 crevice will W formed 
by woundi^ by rt^impa of brancjh^ (decayed w 
cut off, hy the feraaphes mbWng (m on^ another, 
and peirbaps by diseases not well kncwa; one 
of which, it is ttot uaUlkely, is comtrictiw of 
the bark; for, where the outer bark wa$ quite 
smooth, and apparently sound, I have fwnd 
the ixiner and inmost bark diseaaedt In Urn 
case, the diseased part must be entirely cut 
out, to ti^ wood, and carried round tiU you 
Qome at sound inmost bark, as in th^ case of 
vermin. If the disease pe^ietrate to the wood^ 
and go all round, in the same cirde or parallel, 
that tree w branch has no chance to live; it 
ought therefore to be cut off. If, however, 
any part of the wood is fresh, it may be pre*- 
served by putting in a priece of fresh barky from 
another part of the tree, or from another tree; 
Cff it can be preserved by another substance^ 
such as a piece of linen rag, to conduct the sap 
till a new bark is generated. 

Peeling cannot be of so much aervice to wiiU 
trees, in regard to. the vermin, they mostly re^ 
siding and depositing their ova in the wall, and 
not in the bark of the treej but it is of equal 
service in regard to th6 constiictiim. 
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*rfee ^Ropet sea$oo fpr peeling ^ 
ibe outer bs^i^ h wmtjg r, or ^ai 
wh^n tl?6 ia^pQiSt lp#rk ^fUi^res * 
wppij, aipjdis w>t,?«aytprn^ffj t 
b^ doi;^ at awf ^easop, but requires more caUr 
tiofli and de?cterity» The iij^strw^ntp I ^se &r 
tibi$ operation sgre ipur : Fiig« 1. iiiilbrm of an 
ij^o^eeles ttiaw^e; U^e cutting edge of the b^@ 
sj^t at AQ ai^Ie off 44% ?(^tbi the handle about IB 
iflch^ long, fpf jteiing tbp hark off the trujciiks 
of old treesj, with tlwok xigid Jwk. Fig. 2. 
i^ form <o^.a T; pu^tv^ >64g^ ^t at the sam^ 
*n^e, for peeling b^w^n straight branches, 
where fig. 1. canript b^ applied. Fig. 3. in 
form of an j^ doutfe iB4g^9 set at right angles^ 
with the bandjie^ ^ ypuQg ti?^ . apd ^mall 
braijtches. Fig. 4. it ^r^wii^g knife for th<e 
clefts, and cuttii^g xji^t th^ canker whcire ^t has 
gone deep. 

Many objection? hav/e bee* n^e to this 
practice, because it is new, and in direct op* 
position to thd opinion of professional men, 
which will be taken notice ^ ^A^rwards. A 
special obj^ion hajs b^n .stated against the 
peeUng of cherry-trees, " that it will cause 
them gum J*' but this is not funded on eithei: 
H2 
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Masoti or experiehce. The 6|fect is quite the 
reverse J it prevents them gumming, because it 
removtes the constriction, and allows the gum 
and juices to disperse freely over the tredi 
whereas, when the tree is bark-bound, thef gum 
and juices cannot disperse over the tree, but 
must burst out at some wound, crack, or stump 
of a decayed branch. The peeling of cherry 
tree$ j however, requires to be done with a little 
more caution than that df pear and apple trees; 
not to cut too deep, nor too late in the seasohJ 
On the trunks of old cherry trees, the bark is 
so thick, that it requires little dexterity to a- 
void danger; ^nd the younger ones arid 
branches may be relieved by taking off the 
transverse bark only; which is not difficult to 
do, as it is nbt perfectly transverse, but spiral, 
and winds off like yam from a clue. The 
operation of taking off the transverse bark, 
must be performed in summer, when it sepa- 
rates easily from the longitudinal. We see the 
cherry and- other stone fruit, as well as the 
pear and apple- trees, uiiiversally burst their 
bark, and throw off the trails verse, which they 
never l^egaini^nd they^iever bear well till they 
do so. * '' ' . • 



Digitized by 



Google 



117 

Notwithstaniiing this operation, some ver- 
min may. still arise f i-om some part being missed, 
or they niay come from some other quarter, 
and infest the blossom. In this case, I propose 
^weeping and^ beating oflFthe blossom, which 
not only dislodges immense numbers of the 
vermin, but deprives them of their receptacles- 

. In beating, the stroke should be sharp, and 
twice or thrice repeated ott the s^me branch, 
because the vermin are not easily dislodged. 

I have practised this for seven successive 
years, and have always increased it, sweeping 
and beatipg ruder and ruder every year ; and 
so far from being deterred, on account of 
knocking off the blossom and young fruit, I 
have on that very account been encouraged to 
it, both from the produce, and observing that 
the trees in general have too much blossom. It 
is not, however, to be done to every tree at 
random, for some trees in som^ seasons do not 
require it ; this seems to depend on the species 
of the tree, and the time of blossom. If the 
time of blossom is before or aft^r the season of 
the vermin, (for they too have their season,) 
the fruit may escape j hence it happens, that 

H3 
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sometimes the ^irly, s6metunes the late, and 
sometimes the intermediate, is the be*t etop. 
The s^me thing may bappeii frofti the weather' ; 
but this we cannot remtedy ; and it c^tta&tHty 
would be improper to sweep a tree of spare 
blossom, not infested. There is much lesfe 
danger of destroying the sound fruit by sweep- 
ing and beating, than could a priori be ima- 
gined : the diseased, losing its hold, falls easier 
to the brush or stroke. 

The operation of sweeping and beating 
should be begun ais soon as any symptoms of 
vermin appear; that is, the curling of the 
blossom and leaves near the trunk «and large 
branches, and should be continued every diy, 
or every other day, till the fruit is fairfy set, 
or the season of the vermin past. I say Jiiirl^ 
set, because it often happens that the fruit is 
destroyed, and falls off, after it is apparently 
set, and thus deceives the husbandman, and 
blasts his hopes. 

With regard to wall trees, they cannot so 
well be beat, but they can be easily swept. 
It is not my object to take notice of different 
kinds of walls, but I believe the best will 
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hare crevices, where tie vermin deposit theit 
ov^; it will therefore be neces^ry to sweep 
the wall carrfully, and completely before the 
blossom opens; which will in a great mea^ 
sure prevent their depredations. If, notwith- 
standing, they attack the blossom, it likewise 
must be swept ofl^ The use of sweeping, so 
far as relates to the vermin^ will in a great 
measure be superseded by the practice of peel- 
ing. 

Ilie next cause is constriction of the bark* 
This appears to be a more frequent disease^ 
and more dangerous than is commonly ima« 
gined. It is indicated by the unequal growth 
of the tuee, in all parts, and most commonly 
between the ^»ck-and graft: the choice of 
stocks, therefore, will be, such as grow most . 
e^u^y with the grafts to be put upon them ; 
by the tree swelling more where the bark 
has been cut, or torn oflF by accident ; by the 
canker^ indur^ons, contractions, and rotting 
of the bark appearing in diflferent parts of 
the tree; by the bark rending of its own 
accord ; by the inner bark rending after the 
outer bark has been taken off, frequently in 
tiiQ very instant, and often not jrtopping at 
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the peeled part, but running a great way above; 
bursting both inner and outer bark. This 
completely shows that the disease rests in tl^e 
outer bark. ^ ' , 

In this case, a longitudinal incision, <xc a 
partial peeling, may ptove a cure ; but it is 
morc certain and complete to peel all ro^nd^ 
from the surface of the earth, or rather a little 
below it, where the bark is soft and yielding, 
or as far as the bark is observed to rend and 
exfoliate by nature, but no farther. (For we 
have already observed, that the roots and bulb 
do not attempt an exioliaticm by nature;; a 
plain indication that it^ should not i be taken 
off. I have likewise put this to the test, and 
found, that taking even the external bark off 
the bulb, effectually kills the tree. To know 
this may be of service where it is wanted to 
clear the ground of forest trees, but it cannot 
kill them, if large, for many years, without 
cutting through both bafk and alburnum of the 
trunk) The whole trunk, and larger branches 
as far as the bark, will admit of division. 

If the bark bound the tree like a hoop or 
cord; by being fixed only sA th^ two ends, a 
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longitudinal incisidn would be a complete GUre; 
but JUS the bark is fixed all found, such a cure 
fftu^ be veiy incompkte. It may be of con* 
siderable service on cherry trees, where the 
stricture depends chiefly on the transverse 
bark, which, being more lighdy attached* to 
the longitudinal than that of pear and apple 
trees^ when cut, sometimes separates itself all 
round. We can scarcely, however, in any 
case approve of a longitudinal incisicm, be- 
cause it is almost impossible to make it, with- 
out cutting the periligneum and wpunding 
the wood ; besides, it is apt to spoil the shape 
of the tree, by making it grow from that round 
form, whkh is natural to it. This diseasfe, 
or rather cause of diseases, is of the most se- 
rious nature, because it always increases it^ 
self ♦ The bark, losing its health along with 
that of the tree, becomes tougher, which makeai 
the stricture still stronger. The stricture 
sometimes goes to such a degree, that the great 
capiHaa^y canal between the bark and wood 
is completely shut up;, by the inmost bark 
dinging so firm and close to the alburqum, 
as to stop all motion of the sap in that channel ; 
in coaaequence tlietree languishes and frequent- 
]y ^m. This is what is called bark4»®ding, the 
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tree is said to be bark-bound. But^ althoi^b 
every tree is less oi: mor^ bark-bound, it is not 
commonly thought so» till it arrive i^ this de* 
gree* 

It ikiay perhaps be thought necessary I 
X should iBform at what kge,.that is, the ear- 
liest period, the trees should be peeled. It 
is difficult to fix a particular date for differ* 
ent species, varieties, soils, and situations; 
some species and varieties growing faster than 
others, and .all growing &ster or slower, ac'- 
cording to the soil and situation. It must 
therefwe be regulated by the symptoms <A 
constriction before mentioned, or as soon as 
the bark will admit of division. As the tree 
-advances in age, the bsurk thickens iwd har-^ 
dens; the peeling therefore must be carried 
further up every year. 

The practice of grafting shews that a stric* 
ture takes place very early ; for I believe it 
will seldom succeed where the graft is more 
than one year old ; and as it is better prevrat^ 
ing diseases than curing them, it may be pro- 
per to remove the outer bark before any of 
these symptoms appear } I have accordingly 
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don6 so to a nutftber of tr^es, (peat and sipple), 
of two years oldj which havd b6th jWoducM 
ffuit, and pmvn well to the wood* 

In V^tj yontig tfree*, A mere scraping, or 
tftkiilg off th^ tMhffVttm b^fk Will be «uffldent, 
^nd havfe Wonderful effect in promoting thfe 
growth of the wood; but (mght liot to ht 
done, till the month 6f M^rch, when the tiap 
hsis begun to be in motion to form a new bftrk ; 
because, if it is done much earlier, the inmoi^ 
bark and alburnum, long exposed to seve^^ 
Weather,, may be dried and contraetedi do m 
to become imj)ervious to the liap. 

I fldW make it a regular practice to peel, or 
take the transverse bark off every tree I have^ 
at two years old, that is, the second year from 
the nursery j and find that it both promotes the 
growth of the tree, and brings it sooner into 
bearing. 

The last cause I have to take notice of, is 
^superabundant blossom. This cause bperatfes 
in two ways in rendering the tree barren ; by 
aflbrding more receptacles and lodgifag fi)r the 
vermin j and by requiring more nourishment 
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th$n the tree can give, so thatt the fruit either 
perishes for want of support, or is destroyed 
by the increase of the vermift, occasioned by 
the decay of the blossom. For it is observ- 
able, that, in this case, when .the fruit sets 
unequally^ there is some ch^^nce of a tolerable 
crop ; and if this, did not often happen, the 
blossom being generally so abundant, I am of 
opinion we seldom would have any fruit 5 but 
where it sets equally, there is little or no 
chance. The reai^on of this appears to be, 
that, when some get th$ ^tart of others, they 
draw the nourishment to themselves ; in con* 
sequence, the others quickly die, by which 
more support is given to the living : but when 
they all partake equally, the whole nourish- 
ment is exhausted, and the whole fruit per- 
ishes. This may be exemplified by siippq^ing 
a ship at sea with one hundred m^n, and one 
month's provisions, bijt by stress. of weather 
she is driven out of her course, and they find 
it will be two months before they can reach 
jW)rt. It is clear, that, by throwing. |ifty .men 
overjb^rd, fifty lives would be save4 \ . because 
pne month's provisions for one hundred me?, 
wiU-^rve fifty men two months. Iq this case 
it jiHght be reckoned cru^l, and th§ men 
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might be put on short allowance ; but we can- 
not apply this cruelty to trees, and we do not 
yet know of any method of putting them on 
ihort allowance ; and if we did, it is not likely 
they would thrive ; for we find that even other 
animals cannot suffer equal privations and vi- 
cissitudes' with man : besides, where is the 
port they are to gel supply ? Tlie tree, there- 
. fore, ought to be relieved early, by destroying 
a part of the fruit. 
*" 
As I do not know what this superabundant 
blossom is owing to, (but it appears to be a 
very general, if not universal law of nature, 
to provide for loss. This is observable in the 
animal world, as well as the vegetable ; and 
though we cannot understand the reason, the 
fact is certain) so I cannot propose a preven- 
tative : but the indications of cure will be, to 
diminish the quantity of fruit, by beating it 
off when in blossom, and assisting the powers 
of the atmosphere, by peeling and annular 
barking. 

It is a common practice among gardeners 
to QUt off a number of the branches, because, 
they say, the tree has too much wood j but I 
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DiBV^F covld learn from th^ii^ ^\\e me^tiiQg 0f 
this phrsuft^. It is true th^y s^y,' it is b^citwfi 

A 

th^ tree does not b#ar fruits \^% tfewey dQ not 
v^&mn m how th^ quantity of wop4 ^^vM 
pr^ent tb^ tr-e^ fwpa he^^ring ^mk. 

How far this practice has sWJQ^e|4ed witii 
thepi I knpw Bot, nor dp I Jl^aow whet^M^ 
they hav^ iwde i dMio^iw between tree^ of. 
a spare £^nd profuse blossom ; but I kndw tbajfc ^ 
I have a number of trees very thick of wood, 
wbiob b^ar y^ry great crx^ps; bwt aU these 
bayp a very ^re Wossom : and I Uke^wis^ 
^^w/ that it is of advantage to the crop iq 
this climate, wJi^r^ the fruit is ^o often de^ 
Itroyed by the inclemency of the we*th&r, for 
a tree to be thfqk of wood j for I have ofim 
observed the fruit of a thic^-wooded tree de^ 
ptroyed on th»t point of the co^pae^s whence 
the storm proceeded, and preserved on th^ 
opposite side, when that of the thiurwooded 
tree was destroj«ed altogether. Besides, if th? 
tree grow in a rich soil, the greater guant^^y 
of wood will certainly check the disposition to 
cank^r^ because it will consume, or t^ke up a 
great part of the sap, whidi would have been 
more than the^ bark could admit of> and con- 
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s^quendy hwe Inroike^p out and produced that 
disease; And, we believe, it will rarely happen 
in a cold climate like this, that a tree will /*. v*v.p^ ^ 
bavetQbiwipy|>ranche8: for, the more ^ranches, /^-^w A-'^*^^. 
the more leaves to convpy the influence of the 
atmosphere to produce wpod, and more par- 
^ularly fruit, which requires mpre of that in- 
fiuence (14) ; when a number pf the branchy 
are cut off, more sap will be thrown upon 
those which remain, the balance will be far- 
ther jk>st^ ^nd the cank^ promoted. 

These observations, without any comment, 
were given into the Caledonian Horticultural 
Society, on the 1st Sept^nber, 1812, to be read 
^t their meeting, pn the 8th of that month, 
when the author was present, to have given / 
any explanation that might have been required, 
as fax as he was able; and that any of the mem- 
bers of that Society might have an opportunity 
of seeing the effects of the operation, when the 
fruit was upon the tarees. As that was not 
done, for irea^ons best known to themselves*', 

* All that I have been able to lesCtn officially, the Secre- 
tary informed in writing, which I have now by me; '* first, 
that they had not time to read them for other business ; 
and, afterwards^ that be had forgot them among some |>a- 
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and ffearing it might share tlie «ame fate, if 
given to any other particulkr society, he resolved 
to give it to the world at large, where be still had 
hopes it had a chance to meet with some more 
friendly ; ' and, though a stranger^ might be 
taken in. But, as in this case, he could not 
be present with every .<)ne into whose hands it 
might come^ it became necessary to enter into 
some explanation. ' 

As many inquiries are made how I was led to 
this practice, I find it necessary to give some 
account 6f it: I had t\^o objects in view ; first, 
that of destroying the vermin ; second, reliev- 
ing^ the tree from the stricture of the bark. I 
was led to ihe iir^t, by a common saying I had 



pers of t^ Society. " No doubt, from the pressure of 
business, in carrying p^er? of great irajportanqe to the, 
meeting that day, which were just two ; one, where the au- 
thor informed the Society, that he had good sea cale,^but 
not a word how he had raised it ; the other, a letter from 
a gentleman in London, to tlie President, ^forming him, 
that he had Tery gdod wine of his own majking, and if he 
came to London he might taste it ; but not a word how the| 
wine was made, or of what. If the Secretary will look into 
his fasciculus o£ that date (8th September, 1812,) he will 
find the above statement correct. 
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freqaently heard, " that May mists were in- 
jurious to the fruit.'* As I never either admit 
or reject a common opinion without evidence^ 
I set about satisfying myself by observaticm, 
when I found it in some measure just« The 
next thing that occurred to me was> in what 
manner it became injurious. 

Upon etxamining the blossom, I found a 
small worm in almost every one, which had not 
shed off, aj in dry windy weather, but had 
cuj^led together, and formed a nidus for the 
vermiflj not but the vermin settling in the 
blossom will produce this effect, but moist 
weather is certainly more favourable fw it* 

I next inquired whence the vermin proceed* 
ed. By observing that the bbssom newest 
the trunk and large branches was first attack-^ 
ed, I concluded that the vermin came from 
the tree itself- I was farther confirmed in 
this opinion, by observing that the old treed 
were more infested than the young, and that 
all the trees were first and most infested near- 
est the root, where th6 bark was most cracked 
and rent« 

1 
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In putting it to ^e test, I. found it put be* 
yond all manner of doubt: for, in petforming 
the operation of peeling, I discovered thou^ 
sands of the ova of these insects, which, as ap- 
pealrs by a microscope, are a beautiful transpa- 
rent globe, perhaps the most perfect in nature^ 
and I found then! generally so securely lodged 
under the outer bark, sometimes in the inner 
and inmost, and even into the wood, that I 
saw no possible means of destroying them, but 
by takiiig off the outer bark, and even the in- 
most, and part of the \lrood, where th6y had 
penetrated so far. The only obstacle that now 
presented itself was, the danger of killing the 
tree, and thus rendering the cure worse than 
the disease. This, however, I considered as no- 
thing but a common prejudice, which required 
nothing hut Courage to 6ppo$e, because I had 
every encotiragement nature could hdd out to 
me. I had long observed, that the tree was 
nourished principally by the juices flowing be-^ 
tween the bark ^ud wood. 

Experiments hav6 been made in different 
countries to ascertain how tree^ were neurish-^ 
ed, and received their increment j but nwe of 
these, so far as I know, were.conclusive, or 
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fcoul'd possibly be so. These ^xpi^qments 
were, barking the trees j by which it was 
found thit the ti*eeS all died in three Jreari 
after. But this is so far from warranting their 
conclusion, (that the trees are nourished solely 
from the bark, and refceived their increment 
by the periligneuih being every yeSr Converted 
into, and consolidated with, the rfe^t of the 
wbodO that it sets it completely aside i be- 
cause, if the tr6es had been nourished solely 
by the bark, they coUld not have lived three 
years j and, thiat they do not recdve their in- 
crement in the above manner, requires no ex- 
periment to determine j for every body knows 
that the trees acquire tbeir increment in that 
season of thfe year when the perillgrieum is se*i 
parated from the wood by the sap. Besides, 
ilbtliing cat! be more evident, than that the 
wood is possessed of sap channels, or canals. 
This cian be shown by a very simple, experi-* 
inent : take a piece of a branch, or the like^ 
bark it clean, and put one end into the fire ^ 
these canals being contracted at that end, and 
the sap rarified by thd heat, wiir be seen to 
pass off at the other etid in the form of steam^ 
or fluid, according to the density of the wood. 
And therfe are «om,e, as the cane, which have 

I 2 
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these canals so large, thgit water wiU readily 
pa^ through th^no. Sa that, all that thetr ex-r 
periments could determine was^ that the baa;k 
is aecessary to the life ancj growth of the tree^, 
There can be np doubt, however, that the tree; 
feceiv^s its increm^fLt chiefly from the juices 
Rowing between the w^xod an4 perfligneums 
for we observe ^at a pew ring* or stratum o£ 
1i¥0od is added every yestr to the circumference 
pf the old woo^ : bow this is done, is more 
difficult to un(^r$tm4 % blit we know th^ so-> 
lids are formed from watei^ apd the ihiest fluids, 
by a depo^ion of Kunut© particle^, as, in pe^ 
trefaction and os^ificjation j ajid it is, highly pfo^ 
bable that the wood is ^rm^ in th^ same tm»* 
ner, the old wood serving as a nucleus. 

I had obi^rved tbc$ barfe crack apd; r«qd{ ifli 
a thousand places, which. I qould not ci^<im^§^ 
to be any thing but W *flfert of nftt^v^ tv 
throw off an ijicumbrance, and rcsquk^d a9n 
sflstance. > .: 

I observed that, wber^ she l«d ^Opceededu 
there was a fresh, healthy bark b^wv ap4 the 
tree or branch healthy : but wb^rQ sljte* hftdf. 
&iled,. the outer bai^ stuck W^ tb« mm ^ 
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a dr J bftrdened scdb in the ammal body, till 
by Hf^ pressure it liad stopt the motion of the 
«ap, destroyed the inmost barik, and materially 
iigured the health of the tree or branch ; and 
where it weflt all round, killed it entirely. I 
had frequently observed a very small portion 
of the inmost bark, alone, preserve a tree or 
large branch aliv$ and healthy. I obsetvedt 
that the transverse bark was always, sooner or 
later, destroyed by nature, and never agait^ 
replaced. 

I observed the outer part of the bark had 
kst alt orgaiM5Bation, and could be of no ser- 
vice to the tree. And observing further, that 
when this lifeless bark was take^n ^, the ba^k 
below always rending of its own accord, shew- 
ed that the tree neieded f urtliei' t^Kefi and re- 
quired a part of the living bark to be taken off* 
Atowdingly, I have found tlxat thodgh taking 
fM the lifeless bark may desti^oy the vermin^ 
it will not renovate the tree, and cAns6 it send 
out new wood \ for this end, tlierefor^, it id 
neeessary to take <^ ja large portion of the 
fresh bark, according to its tbiofenedSi In ytty 
iMi trees it will require to be taken off to the 
thickness of an inch, or more j but no rule 

13 
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($m be'Iaid down as to what is to be taken <^ 
but what is to be left on, ;^hich may be about 
one-eighth, or one-tenth inch thick, which 
^11 be fot^nd sufficient to defend the tree a- 
gainst my weather gf this climate. 

I knew that umvei:sal layr of nature, that mao 
is to live by industry, " By the sweat of thy 
brow shdt thcMi earn thy food j** and I did not 
Qpn^ive th^t we were to have fruit without 
labour, m(»re than any other crop. 

By the indications of censtricticm befc^re- 
mentioned, I was led to the practice of peelt 
ing in g^ieral,— -my second object, but whkli 
4n point of utility ought tP be the first* 

Since I commenced this practice, mapy cih 
jections have been made to it by profes^onal 
men. Firsit, tfee tr^s were all to be killed by 
the cold of winter^-?-" starved to. death.** See- 
ing they survived this, they were all to be 
burnt up with the heat of summer, finding 
thi^ ^ithatopd this also, they wer^ aU to die 
in three yeiffs qf % Ungering illness. The fifth 
year is now past, and they afe neither dead 
ncjr sick, hut ipore healthy than ever. But 
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this is np doubt owing to the clemency of 
these amateurs and connoisseurs in horticul- 
ture aijd phlogiston, who were graciously 
plesused to give them a respite of two year^ 
more. As there 13 a report of their getting, i^ 
further respite of a year or two more, there 
is some hope of a final pardon *f 

And several trees of great age, with which 
every means proposed by professional men had 
been used, but n^vef bore fruit, have, since 
peeled, produced very good crops. In corro* 
boration of what I here state from my own 
kuowledge, I beg leave to ii^iert a pamgraph 
&om a letter I* received from a rei^ect^te^ 
gentleman in the neighbourhood of Glaa? 
gow :-f« 



t It is stai tfaov^t by wme, tM my u^es may yel b^ 
starved to death by the cold of winter and spring, or burnt 
alive by tiie heat of summer, from want of clothing ; but as 
they havQ 9tood the alternate changes of heat and cold for 
five years, and most of these in as great extreme as coni- 
monly knpwn in this climate, we apprehend little danger 
now when they have ^ot #ve coats more dian I left theiQ^ 
wbea I flfst i^pt Aem. 

14 
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LANCsviELi^y near Qlaagowj 15th IVfarch 1813* 

•^ Dear Sir> 

*^ It gives me mtich pleawswre to ktlbrm you 
Alt an eKperkawtmmie ki iimtAtton of the om. 
mth wJbdch I. law you itngnigsAy ia Becember^ 

^^ When I CMie home, I caused a cii^ei^ 
iMke me an iDstrument aunflar to theotte ym 
shewed me^ for harking your trees ; .usdccm^ 
menced my operations on an old i^oteh:Car« 
|K>ck, with a very hard and cornxgated bark, 
which regularly produced plenty of blossom, 
but seMom or ef^r any fhiit. Ifo^an among 
tSie smaH br^nch$s near the top, and conti- 
nued working downwards, destroying in my 
progress many thousands of insects, with their 
egg&i Most of the professional, men blamed 
me &r spoihng a good tree. In spring it pro^ 
duced a profusion of flowers, which they d^«> 
^ared useless, and the feist it would ever shed« 
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la autumfii^ however, it yidded as nvtdi fine 
frqit as it could possibly carty. The bark is 
now in a healthy and vigorous state, and the 
tree has evexy apprannce of bearing a large 
crop this season^ 

(Signed) " Jahes Hardie^ Jun/* 

Another aiiguinent has be^ brought fer« 
ward against the practice o£ peeling ^ that 
nature would not have given the bark, had 
knot been tot sottie usrful puifmse." This 
is certainly true, when ajqfilied to sound in- 
most back, becaii^e it is so essential that the 
tree cannot live wtthont it; as the juii^fl 
w^cfa nourish the tree are carried on betwees 
it and the wood: bat it i^ diiBcult to coii« 
ceive the use of dry hardened scabs: aad 
though tiie whole bade may be necessary aA 
an «ariy period to carry on the sap, as it »i 
then very thin and yielding, and cannot much 
mjm-e the tree by its stricture ; jet, at a imwne 
advanced period, it seems not only unnece9» 
sary, but faurtfoL 

^ the food tha^ is necessary for the young 
animal, is not imiy uiinecesaary^ but unfit 
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for ike dd. Af^l H may be obseired, that 
the transverse bark, which is the {M^cipal 
cause of almost ail the imladies of fruit-trees^ 
is alwajrs destroyed by nature, atrd i^ver ret 
placed. We see the sheep cast their fleece^ 
but so imperfectly, that it becomes a burden 
to the animal and requires the assistance of 
the shepherd; and we would consider him a 
bad groom, who did not comb I^ horses when 
they cast their hair« 

^ We dq not spppose that nature gives any 
thing in vain j but we see, as in the tmns- 
verse bark, and in the blossom, that ^ when she 
has served ^r purpose, she thmws them aside ^ 
and when we observe hi^r too weak, or too 
. tsurdy, it is our duty to assist ha** vBut the 
vanity of man makes him think that nothing is 
c^use in nature but what is for his own* He 
iandes the earth vms made for him. The sun 
and moon were made for him^ and the stars are 
only as so mai^ brass nails to adorn the roof 
of his carriage. Furtiber, if we are not to veo^ 
ture to take off the bark because nature has 
given it, we ought not to root out weeds, be- 
cause nature has given them also^ and why 
destroy the ^rmin i They too aire the gtf^ of 
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l^ature. If we were to follow out iM$ mode 
c^reasoning, where would it lead us i Nature 
pould have produced crops without weed^ 
and fruit without tree^. She could l^ve pro- 
duced the frmts of the earth withoiit tiHiug 
and sowing : why not loaves and rolls ready 
made, and then there would have been ik> 
occasion for sowers^ reapers^ miUer^^ or b&« 
kers ? Nay^ nature <u>uld a^ easily have made 
man to live without food; but in that state 
Ifvhat he would have been we pan have no 
conce^on. I can give no otlier ^reason for 
these productions (xf nature, than that they 
are to mal^ man industrious.^ The stricture 
^qf the oykW i^rJp^ however, which gives ri^e 
io, the greatest part of the labour on fruit^tre^, 
can easily b^ explained, without referring tQ 
^9 ^nal causes* 

Tl]^ outer bark forming a greater circle 
ihan the inner, would require to expand faster, 
l^ut is prevented, being rendered more rigid 
Ijy exposure to th^ weather, apd is burst by 
the growth of the tr«*. But frequently 

* If we were^rew>Q> or rather imagine, like tfaeme^ 
4ical tdbey we would not suppose Ibat the tmrk was bmtp 
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be&re die tree can overcQime ihe residtanjoe 
df tiie bark^ itisinaterially ic^unad mitsimtith^* 
and niphen it &]ls dtogeth^^ daie&. k x&a)r Jie 
ebKrved) ffom tiie s1a:a{^ aa wall teees^ thal-^ 
irery slight stcicture cheeks tbe growth of ja 
tree or branch, and produce? canker. Sqb» 
escplmi this disease by a forbid kabk. Ha{>pj 
Oreek attd Latin I yaa can exj^n any 1jiin§^ 
to the imderstaDdtn^ of the meanest edacity* 
A diseased habit woiaid neti^ do; for thetr 
diseasie wcHild be jQSt diseacie, canker ^vi»il4 
be canker^ and no ttore ; so would tmUrupi^'^ 
imhejmt mntrumbabus. And we ^ inf^in-* 
ed that sc^nething more than a mem extinction 
€f vegetiJble Mb appeara to take place in this* 
disease. We are at a loss t0 coiiceive whirt 
»ore €£»» 4;ake pia(^ in ettfo^ animal ^r vege- 
table, than an extinction of life m this world ; 
and we are not inclined to follow the subject 
fiirther. 

The Caledonian Horticultural Society hav^ 
ol^red a premium, mt for discovering the 

by the growth of the tree, but that the vis medicatrix na^ 
imrne bsoaght oar a ufsistaoi coDstrioekm to ^m«v<i the cpa- 
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4^use of tibe caaker^ hut fer t^ b^ attempt 
to discover it. How they are to determii» 
iisiko cornea n^ftir^ thi^ ittark wit]»mt htttiog it, 
will a{^piear» wa s^ifioae^ m their nesst JkscicW' 

Hatfpr^wiimfor the aecimd best idrtenspt. 
if the seooiid aome more than halfway tip witk 
the ft^t, be should hava more tb^ half p^ 
xnium. Qu^y, What for the nltimatem ? Sueb 
aJbtenipta are cmtsmly laiKkble; mxA, ahfaoiiigh 
they should end there, and be oiwm iser^ie€ 
to any body else^ they will serve the Fascieu* 

And it may be obaerv^ that fruit4ris€»^ sel- 
dom bear well tfll they burst .the feark, and 
then they are sooa afisetT infeited by the ver*. 
min ; so that they never ate^ at ifaest,. butt a^few 
years, in wha<t may be calted a good bearing 
6tate.. • . ' •■:. *..'■'.- 

A quesdion has beeti started^ itrhether the 
Vermin is the cause or eSEsck of the danker ? 

* Fasciculus; a bundle of Nursety-mcBi (krdeneW^ 
Printers^ and Doctors^ 
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The vermin certainly is not the general caus6 
of the canker, though I believe they majr 
sometimes produce it' topically ; nor is the 
canker the exeiting, but only the predisposing 
cause of the vermin ; as is the rending of tiie 
bark, wounds, injuries, &c. ; and I do not find 
that thes^ produce even topkal canker, in a tree 
not bark-bound. So wounds on the animal 
body, in good habit, heal vcp without dny bad 
consequence^ whilst, <m a bad habit, the 
Blightest scratch t^ten becomes serious, and 
sometimes fatal 

The stricture of the barky however, Intist 
be viewed in a very different light; for it is 
undoubtedly the general x^ause of the canker, 
by not allowing the juices to disperse freely 
over the tree, which, bursting out at any weak 
part, form, with the bark, this ragged substance . 
called canker. For we kno:w, that all stagnant 
animsd and vegetable juices, when expdsed 
to the air, are much given to putrefaction, 
aftd iCdmmunicate it to, and promote it in, 
othj^r bodies. Accordingly, we obi^ierve the 
sap of the *tree first breaking out like sweat 
or dew 'upon the surface of the bark, seon 
corroding the outer bark, next comnumicat- 
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iog the disease to the periUgnemn and the 
wood. 

Gums, resins, and essential (hIs, are except 
tions to this rule; and, accordingly, I have 
liever observed the canker attack the, cherry 
tree ; and am of opinion that it never doesf 
and never can, whatever Mr Forsyth and 
others may have said. It is true the cherry 
tree is subject to the same disease,— an unequal 
distribution o£ the fluids, arising from an un* 
equal power of the solids, — ^as well as the peat\ 
and apple tree j but this never terminates in 
canker, for this plain reason, that the juice of 
the chewy tre^ is pot of a putrefactive, but 
rather, antiseptic quality. The same rul#, we 
believe, will hold with all gummy, i;esinous, 
and gum-resinoiis trees. 

We observe, when the cherry tfee is troimd- 
e^ the bark torn off, or the b^ance any way 
lost, the juice exsudes ; but soon concretes into 
gum, and shuts up the wound ; but we haye 
never observed the bark and wood rot, as in 
the pear and apple tree. If the woundt is very 
large, or the bark torn off to great extent^ the^ 
wood will 1;^ dried by the action of the air, so . 
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as to beeom^ impervious to the tnap^ and tbd, 
tree die from want of nourishment ; but ¥ie 
have never observed the tr^, to use tl^ com^ 
mon phrase, Ueed to death* 

Sometimes cciiitnictions, induratioMy and 
rotting iji the bark, are produced without tU^ 
ragged appearance, which are equally danger-^ 
ous, as they are effects of the s^me cause. 

And it will be found that the disposition 
of the trees to canker^ is, ceteris pariifiSy in 
proportion to the transverse strengtii or power 
of the bark, u e^ the aggregate pointer of the 
trsmsverse bark, and tl^ transvei^se cdieskm 
c£ the longitudinal, taken together. So. the 
disposition to canker wilt be, as the transverse 
power of the respective barks tathe forcei ex- 
erted by the growth of the tree. This force 
it will be difficult t(^ aac^rta^^ but it cannot 
ti^e thought irrational to siqppose it, under m.^. 
milar circumstances, nearly the samcr l^ia 
seems to be suj^ported by what fdlo^msi* 

The relative powers of the dififerent bturk» 
ean ht ascertained pretty accuratefy^ when it 
will, be found that the trees most given to 
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canker, and those which continue longest in 
an apparent healthy state, without beanngi^ 
have the strongest bafk ti^ansversely, and that 
those which have tfie weakest bark transverse^- 
ly, are the greatest bearers, and least given to 
cimker; 

This both accounts for the cankor^ and 
*^ how full grojcrn fruit-trees, especially some 
of the finer sort of Prench pears, which, though 
apparently in a very healthy and luxuriant 
condition, ar^ yet' in a state of almost total 
barrenness**' For the very cause ihrhich, at 
last, dcstboys them altogether, preserves them 
linger in this, apparent healthy state, viz. the 
strength and firmer cohesion of the hark, 
which -continues . to stretch longer without 
borstia^' and forming residence fo« the ver- 
min, thihi those of Weaker cohesion j yet they 
are leally and truly bark4)ouiid, #iich pre- 
ventsr them receiving thatvnourishnpient fit for 
bearing i fruit. Aad it may be , observed, 
that these trees, though they may continue for 
avBjUttb^'of years; in. this apparent healthy 
afcldte^ ^tfiast breal&JoM iiy:o; ojq6 universajl 
canter.- ;:-:■; • l:':.r' r - ( \;.; , 
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ill jSalhe&taetiire oftbebark^itei^ 
bBrreiuiess audi oai\k^r of i]^&^ treea^is it mA 

notecmai^ to maturity .ib! ttnsr; dknale/? - Axld 
tiiai:^h we cannot suppose any meam: ;c«il 
supply the place of climate, yet they imyi ash 
sist, to some degree ; hence it is not irrational 
fco conciude, that >tfltkiag: off ^e; oiit^ hkrk 
may bf>a m^ans of matorib^ ihese finnrte bef^ 
H&Cs .1 itove npt^ibiid suffideat exparieime: to 
Ipeak iully >«i tbk ipoilit f but I ^oertJ^fyr hod 
finetf fi^ of the9^:Mnds,!!tban I ba4 been la> 
Inistomed to see^ o^r that^ tbeaeitre)^^ ever pfoi- 
doeis^d be&8«:^they were peeled, k^(oA a^jmusb 
greater q[ua&;tity,f tkoit^ erery ntsiuis hitiifrtck 
iised;had been tried;[ and acsc^dik^^ m^ £nd 
ihesef treeiK bteac bett^,^ and aret less given to 
eanlcev,^ upbn^; t^ wallv * thaar on st^ndanda^ 
Wh^ii-'the' thiek externals bai^ is taken. ofi| 
^l^^:)tiiehech«al'afidi.Ugbt>itavet nr^'eflbtqit 
on the ss^f "whiob'^wifith]^ b& more exposed 
to theii^influin(% Jn Maturing the ^firtiit^i^ >n . 

. r hiive mM^$ir.z f«fr. triais^of the.a«b4ivcf 
«trengthioi^iAifiisKr0&t bat^ For exkn^le^dolt 
beurre, (yellow,) an indiiereirt {^ar^icbbfra 
great bearer, aiid little? given to canker j/tlle 
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F^rench^betgasnoWa very fio^ peiMr, bat vei^ 
Ay - beared, freqaentiy coi^nufe^ long^ iti aA 
iq[>pktietit fajtoMiy^^aiiclrtkLXUi^ait^ j^MidkiMi bi^ 
^dipost totaSl^^ (bttfi!«bl( l?aleii^ - tb^r ^^ 
^Wer of' batfk<cff tiie^bdurr^ ifer l. that cf the 
Fimcb beigatXKot will be l«7142^e^ ofas 7 to 
12, ahnost a duplicate ratiow- < -^= - i 

-yBtOPis^miiitike maaiifene ha»ky bn which 
theJstiidniareV^hitefty' depends!^ ift takeii by ifa^ 
the d^ii^nce ^idfi be found rtill gFeat6P : thus; 
taking thBipoirer'o^the trangv^sef birfe bf tifae 
bittl'i^' £(^ U that of the^'iVunch bergambt Hwatt 
be 2.166G, orla^ 6i^ la -^ tbitWthe jargda«S 
will be 2.2, or as 5 to 1 1 ; that of the muscat, 
(a tree very much given to cank»,) will be 
2.8, or. 5 to 14 ; tldat of the lopgiieviUe will be 
3.8, px.p 5 to 14» ^ .J. ,._■, ,,. . _ ,;. . ■ ^3,,, ; ,r ; ,, 

:taAny fieiMH iiiay.ittidee«sm«iy-&xp^rim6i]|i^ 
oP><bifl>kiKd iiB'he pleaseft^ but 1^6 ^lik' tK^se" 
gdffitiriirft tc> *^^eltablibK the geneWl principle 
I^erhaps some specie^ of triees may b^ more 
given to canker, m some soils and ^itixfitygm^ 
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penvcb^nts ,were mailer ajre much given to cank« 
er and' baiteoness, in every soil and sttuatio0t 
in^ tht9 dim^e j and: on several hundreds of 
^trees, of mapy dijSbtentldndii, and of all ages^ 
aoC one Int pf canker ia to be'founcV where, tbe 
^erbajT^l^is been taken off^ son^e five jeai's 
past^ some four^ &c^ > 

From ,th^Q i^bservatioix^ no doubt caii je« 
main, that tbje nature qfithe bark i^ tibe Cause 
of the caokcir^ indurations^ idontractions,.} cot? 
ting, ywrniUs 4^^« v The radical cure, thefe- 
fqr?,;jB?iU b^i ito remove the^#tc/i^w,. 1?3'< tflfc- 
^c^:l|be;(cml«rjbArk;% ^ioh/X h 

•■:., '. ;: i-y ;:"''i : • • t. . ;; 'to U/: : / ['.' 

* ^ beliex^ ver^ few f^aseg trill occur where a proper peel* 
ih'g will not cure the canker; but, if 'any should occur^ 
which is possible^ in a very rich and fV^e' soil, it taaf be as^* 
aisted by cutting off the capillary roots next the bulb, and 
eVos^g-ji^Uie/Biriftf ;a doMefMe doe^ tf "pf^nl 
1j)9 a^d^,pj«;dg^op;^ io^rW4$. ,In,^rfk*^;ftp|ftI^o9ii> 
reaw^^ jmd p^erieni^e,. we hav^: ^ood ^ ji^upd to bpligif^. 
that,' by peelinir, annular barkine. transverse incisions of tha 
penligneum, aitod cutting off the capillary ropts^ the canker 
iftayoe cured ana'prevented^let the*trfee andsbiite what 
tti^ ««l.^4y %t! "alxM^a n6l a^t6pitiir ^i^^se/ 4iP look' 
i^iittoi4^tt»apitfttsui%1l^ and't^dlMt'b/ 

Mr Vonj^m^eiiiitiidiKBd^ 
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confirmed by experience ; ^id I have found 
this practice not only answer all the expecta- 
tions I had foraged of it, but &tr eocceed thefti. 
I expected to render the tree more heatthy, 
and I expected to increase the quantity of 
fruit J but experience has shewn, that it will 
not only increase the quantity, but also im- 
prove the quality; that it will ren<wate the 
c^ trees, and promote the growth of the 
young ; and that it will bring old trees, which 
before were always barren, and youpg ones, 
sooner into a state of bearing. And I have 
every reason to believe, that it will make the 
trees bear every year, by converting the wood 
buds into fruit buds ; §ot almost all those trees, 
which were peeled five yeai^ ^go, imve Imd 
five very abundant crops. 

What I had predicted is now verified j these 
yQung shoots, which the tree sends out after 



and applying the composition, &c., like a 4Bu^geo^ putting 
off a man's nose, inf^scted with a certain disease, and apply- 
ing his plaisters and pledgets, without doing any more ; 
for, though the caiikered port may posaiUy hM up, the 
disease will .certainly and .si;4denly brc^ out in anotUi? 
part. 

K3 
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heing peeled, ire now beacing fruit on the 
wh<4e kngtil of ibe trunk and lai^ger branches, 
^Q^nei^tly in tfce saccpidly^ar, whioh we .be- 
l}^V[fi i 13 yecj rare. in. : ^ars ..and : ^apples^ and 
Il)e ^ brwcl^ bearing along With tliem. 

We must ob^rve here,, that it is necessary 
to peel^ or take the transverse bark off these 
young . sbo(^, for two reosqfusi j; to prevent 
thenivbeing seized with the canker ^ but espe^ 
ciftlLy^ to giv^ the stem strength to support the 
top« which ^owsjUixuriantly to lateral branches, 
i&om receiving so much noufisAunent-firoma 
Iftrge. tron^.. And, ^however strange it may 
^ppear, it. is a fact, that Ikave had^ki£rt;aBceB 
of these t^e^ bearing fruit on the i wood of the 
current yedr, and comipg to toaturity^ t|liough 
late in the season. 

When the trees are peeled, they send out . 
numerous young healthy shoots from the trunk 
and large branches, which will come to bear 
fruit before the old ones fail *, and thus give 

# Fig. ^it a swaa egg peaF tree, 100 years old, which hm 
heeii for several years past in a complete state of decay* 
The jouDg healthy jshoots upon the trunk and large 
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a constant sui^ly^ without the loss of time^ ds 
in: the x:oomion. way of cutting down and graiif- 
ing : whereas unpeeled trees seldom send out 
yoUng idioots from the trunk and large 
brandies:: 'and when they do, these seldom 
come to any perfeetion,- but generally die the 
first winter ; because, from the stricture ofikt 
karkj they do not receive the proper nourish^ 
Aent,. and are festered at the root, or o£&etv 
by the vermin and rotten bark of the trunk 
w brandi from which they grow. 

A curious circumstance attends the opera* 
lion of peeling : The more decayed and dis- M ' 

eased the tree, the sooner and faster it revi vei^ 
and sends out those shoots* 

Thus nature, like a kind and grateful friend, 
repays us according to the service we have 

branches, as far as peeled^ not 9iie of which died in winter^ 
and those of the present year, are too numerous to be re* 
presented on a superficies. Some of these of the current 
year measure 3 feet 9 inclies in length, and 2| inches in 
circumference, and have sent out branches 1 foot 3 inches 
long. Most of 4he trees have nearly the same af^earance^ 
and making wood at the extremities of the bearing 
brimcheSk . . 

ViA 
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done her; v^ch» l^ aU servioi^^ is in pro^ 
portion to the distress and need; of assistance. 

At firj^9 I was at a loss to account fpr this 
phenomenon ; Init reflecting on a. well known 
fact, that the rcfots of trees are more duraUa 
than the trunk and branches, and often re* 
main healthy after these are totally gone, by 
either accident or old ug^i I examined a 
niunber of tree^^ which, though youiig, were 
in the last stage of decay. I found the roots 
of these not only healthy, but numerous, most 
amply provided with capiilaiy rool», many of 
iJbenn immediately proceeding from the bulb, 
and sdmost all ending in the rich soil,*-^Wj 
or none descending into the subsoil. I ex* 
amined a nunpber of more healthy trees grow- 
ing contiguous to the former, and found the 
roots equaUy healthy, but not near so nume- 
rous, nor so liberally provided with capillary 
roots. 

At this time, a great number of very much 
diseased and decayed old fruit trees, of diffe* 
rent kinds, growing in a rich, deep, and open 
soil in the neighbourhood, were rooted out^ 
as being entirely useless. I found the rootn 
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tif^very oiie of fWse, healthy^ numerous, zm 
most amply provided with cafttlbry - root&i 
This riiews how trees will canker sootier on a 
rich and open^ than (m a hard and barren 
soil r it shews how. these trees which grow fast, 
canker sooner than those which grow slow 5 
it shews how the diseased tree recovers faster 
than the more healthy : and it shews how the 
canker is promoted. For, if the quantity of 
sap, carried into the tree, is greater, which 
it must be, by the greatier number of capillary 
rootS) while the stricture of the bark remains, 
the disease must be increased ; but, if the 
stricture of the bark is taken off, the greater 
quantity of sap will revive the tree faster. 
Thus, the promoting cause of the decay, is 
the ^cient cause of the speedy recovery. 

Had the structure of the bark, its connection 
with the buds, its manner of formation, and 
particularly that of the wood, been understood 
and maturely considered, we might have 
known, a priori^ that any part of an old tree 
would have sent out buds, when the outer 
baik was taken off (15) ; because the first buds 
are produced when the bark is thin, and no 
hard rigid bark to obstruct them j but every 
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ayer ot bark nmA the al« 
ii &rther from 1^ sourci^ 
ibe same time 1i»&paft of 
wMch thef im>ceedi get^ 
dditKHud coat of^wood^ kid 
^ compressed, and conse^^ 
^uehtff 'tiofrrz-^ . jf mxaisbss^rAi tthot ihB 
Imds and branches die^ and Ml off, and the 
hard rigid bark prevents the production <tf new 
eoes. llie most strildng examples ai^ com 
stantly before oor eyes, and appear in att 
trees, especially in som^ of the fm^estr tre^^ 
^ the oak, thebe^h, the fir, i^c ; the brancbei 
decaying and filing <3& in regular meocessian^ 
from the root to "tfie top* Accordingly, we 
find those trees which farm the real wood sooo^ 
est, lose their branches first j and wefind./&ii# 
part of the branch inclosed in the wood of the 
alburnum, as hard and compact as liie real 
wood itself, whidi shews the great degree of 
e^tfnpression ^ bat^ when tiiese hard rigid .coat« 
are taken (^, the new albuii^um sends out ne9r 
buds as^heforiner did« '- 



In the common manner of growth in trees^ 
ih6 lateral buds are for Aed in one season, and 
expand into shoots ^ D^l but wiim tli# 
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tree ts peded^ Uiese new bu(b are^fohned and 
expasdatttosBhoott, £>ur.;a3id)iiTj0; &db long > in 
ose season^ afeidAhat!tbev'fiKBtoeiaiBiiiiheeped^ 
Is pecfimtiQdifi ApeciiUgTiifot^ treec is^jmioh 
deca^ttd) and' tibesaduxoti t^icaisdflrai &eqpienl> 
ly send out lateral branches, 12 and 18 inches 
longlha>firrtiy«ajr. ;:i:uiii::)-oi i./t^ij- ", i 
; . ' r ' ■,,.' ; :!ii{ . • '• ~': ; > ' . ' 

The9se ^loctsonay be veiy liseftd £br graft- 
ing and budding, as the tseies prodace !iheai 
in sudt abuif^bnoKj and xerjrj strongy and. as 
yoni^ shoots, are oftm: ^iy.>diffiqult toJbe 
icmnd on old lreas#. - /n .?::{... .; q 

! Wlien a:tr»a is oit over, without beu^ 
peeled, it sends out shoots ^ the cut only, or 
at most a. few -inches below it,, b^came^ the 
bark is relaxed only so fa^ ; .bnt when, die tre* 
is peeled, whether cut over or not, it sends out 
shoots in every part of the trniik, and lacger 
branches,, asrfar as peekd. J£ iMnmches^ are 
wanted, atvany pattiotdai: ;^a£t of i the tree>, 
which often happens im wall ;^ trees, ^ to make 
sure of them, we need only to ipake a trans* 
verse incision) of ^e itimostbaiiBiabovej the 
part,or annular.i^arkiDg $ and w^e bdieve it will 
be found more ceirtain than the insertion of 
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budsu Another advantage will arise from the 
peeling of fruit trees. If another variety is 
wanted, tihese shoots will be most fit to giaft 
or bud upon^ while the old faring braud^s, 
if a gpod kindy may remain and bear fruit. 

Mr Fori^h recommends cutting over the 
tree, and allowing it to send out young shoots 
to gfaft upon, in preference to jgrafting upon 
the oldstunqts; but when the tree is peeled^ 
there is. no occasion for cutting it down to 
make it produce young shoots, because the 
peeling makes it produce many more than the 
cutting down does ; and if, in any case, this 
should fail from the peeling not having been 
so qompletely done, an^nul^r^bar^^ will pro- 
duce yoimg shoots to a certainty, immediately 
♦,o K'9 below the incision. : 

Some have imagined that these shoots from 
the trunk and large, ibranches of peeled trees, 
would hurt the growth . on the extremities. 
This, at first sight, appears u rational supposi- 
tion, hut experience: h^ shewn the reverse; 
for these trees which have, sent out thousand?^ 
of these shoots, /hfeive grown; more on the ex^ 

■ ' ^ / ' ^' / 
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tremkies $mee, than they bsid done for manj 
years beforei ; 

The Reason of this ? appears to be,^ tkit, < by 
removiiig'i the stricture oF the bark, a freer 
motion atiH a^ more equal distribution of the 
aap^ds giveii^; to nourish every part; aiQdyae«^ 
ebrtiingly,^ I hive found those trees, -isendin^ 
out innumerable shootif from the trunk asul 
large branches, growing well at the extremities, 
and besRring'&uit abundantly at the ^me time. 

It is said that all efforts which have hittee^^ ]\ u 
been made to propagate healthy trees, of those 
tarieties which hfeive KMig beeti in feultivatidn, 
have been ' entkety unsuccessful j thirf; the 
gtafta^row well^6)* two or tfeJre^ yeaW; afteir' 
ifirfech they b^i^ome tankeftd' and mossy 5,^ ^nd' 
always catty thte cSseaHe «f the parent- tiwe 
along with ' thtem.' Bub two a^e sagaci<^sly itii ' /' ^^^ ^1 
ibrmed, *^*4h^ the gi^Jks will hot be aflfected 
by any incidental injA-yj^the parent tree may 
ijuffer after they have beeta ^detached from it." 
We can scarcely imagine that a person believ- 
ing in witdic^aft and Eydi^ophobia would doubt 
t^isfact.^ - >0'' ^^!-^!'" i- r:r;<v( /.[; '. .., ;. '. 
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: 1 havQ not had ttiM^ « opportuntlf .4o law^ 
whether the same consequence will .folk>W tbe 
young shoots from the trunk and large 
brim<thes of peeiedr«jlr^ft ;. btet asr^te 'Sboots 
na tl^mjtelv^. he^^3^ aod: theitre^s ^firom 
i^cb)tlii^ are taken r^ndec^ hef^Hbjr by i^ 
peelj&g^ it: i^ r . In^mlil^ highly : p^^obaiUe itliaS 
^bey will continue :t0 gmw healthy When 
^rafted.upoft tiewatdc]i$w :> r * ^'. 

. H^tbis dbauld succeed^ tbose fitier yanetiM 
which are said to be wearing out, may be 

U w^ mayt be-daWowtdvJiO reMo© fimt 
waiogy, t we hive, every reai^tf tO) betieire ^hafl 
the afis|>i:in^ ifib^se trees wfllibe/heal&y^; ifo« 
ire kn^o^^ rtb4t^ i4 the; animal .Qytttem,; r ytUkt^ 
^A^BLV^f^r labptcnt fittid«r ^si^rt^^i diaeaaei^ 
th0 effifdii|f-vHl)be.Mef»ed^ biut lafter tbJ^ 
liftrentti^/«omp}et0ly t#ee> fyQim ti^e^ ^9^»m^ 
the 'Offering wiHobe fia^lrfee asif^ibe |wu?eD*f 
had »eytt: : M^Kiiiffidd punder aucb diseaa^* i j , 

IfjJt Ss.true,; (whicb Il;b(diCTeo.q»iiot bei 
denied/ that the roots of fiiiit trees are. inaa^ 
durable than the trunk and branches, we have 
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wtryt^tmn to^ ccmdude, tiuyt ijiese shoQ(t% 
gfaiVsd iij^n the roots, vn& be a jueans ;of pren 
serving' tbji»9ke varieties to a later date thaa mij. 
that ihas ikiltortoi been adopted^ so far:afi;4 
litionr; l£aL hereowe have: a. double idianeer 
Ite cdotSiare iaoc^ diirabktlknjfche tiiuidc a»dfe 
tBEftiiehesp audi grafts takxdi&oni.the tninkiad^ 
les&didgecti to. canker canda (decays thah tinfisei 
taken from tte b^oiBg ibraBches. BesidM^ 
alirs^ej^Dnoeivet thal^ an equal growthrof Ito 
ttfjoekraridgrctfit . is necesaai^ to ithe heahii) oB 
<j^::tmeyiiBie ara more likely: to vobtain .tkM 
objeict; in*thia. wayi^oais the stocks /arte loftenr 
diseased aqdlstinited when itheroQts are healthy^ 
and &^ei(*r lliiis^: xnf totm mho h£» a f ew 

^ I do not Icnow wli^t is m ^ other placesi but t! can 
ficafcelytiha a isingK tree'irbm me nunserieis here, the'stock 
rf^hicli i^jpferfetfily HeaTtby/ Ih'ttkiiig Wtfte'diiter barfci 
Ifind ehb baitnb^^l^ ffiisbdloiklid iib^ diffifbot l^U^eV ^utidf 
chrident ngiariu.qf^roslon^ which Indueea me t9 beU^T^* tim 
ibe t«altb of the tree ^tejpeads mpte i^pon^that of ti»e stocL 
than has commonly been imagined. May not gn^ng «pui 
budding on the branches and young shoots of such trees^ 
as the burr.knot, which grow readily by cutting, be a 
Ai^W tff i^^b^aXmgnoik Uilihy treei^if differient^ rarie- 
Ifes^ '9%ave trfii^ ^ ibetfaod^ b\2t it'ViO^ requiire tifBe ta 
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old trees maybaVenb matoy n^jone^ as he 
j^eases ; for the p^dB^g . will give fa^ abiui^ 
dance of grafts, and liie roots wiM Bmjiy serve 
him for stocks ; for i5 or 6l iocbek <if a :roo4* 
wiri» capillary, will l^ sufficient, i And it wiiH 
^Te l^e ti^ouble of claying, for they are to b4 
ptantbdj with the «plicii£g, two or^ihree inchesf 
beldt^ the surface ofi.tliie gr^uind.^ * Itow^ Kke- 
wisb aObw longer finite 'for graftings / ;5FHe' 
grafts shbdld be cut ^ff r any time from the end - 
of Obiober to the end of December^!^ but not 
lafaer. : They otay Ibe spiiced any time o (tiirim^ 
thfi^'wintOT, -rind planted out when the weathfer 
isi^fkvjousdble^ or itiie^ilma^j^ kept covered 
witli earthy and jdasttedjm l^ebmary br^Marbfa." 
We have reason to believe, that there are 
many species of trees, besides their pwn, whose 
roots will answer to. graft vpon } but what ' 
kiii(Js,:^ijll answer best^ mu^t be detejfjnine^ by 
exp^riea-^ej, and, forther. obaervatioji, -i In the 
caste oof gtafting uptoii hK)ts, the graft and rdbt 
iidtbhly tmite, but ttft graft' itSAlf ^*frequerit!y^ ' 
flefids^&t ims: ' ^'''''^'" ■ '-' ^'^ ^^^';^^"; " ^^ '; " ' ; 

X9(it^i ^^ of .Autting! JjjB root, a?ray, J&Pin ^^ 
bulb of an old tree, and allowing \the.ftt eoA 
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to remldn in, the ground, putting the scion oii 
the end cut from the tree, in the common way 
of grjftfting, and laying the earth round the 
splicing^ I found the graft succeed very well 
in this way ; but the transplanting becsune a 
very awkward and uncertain operation, for the 
root frequently ran to a great length ivithout 
any capillary roots,J>ut jit the extremity,. which 
were apt to , be broken off. The next way I 
tried, was cutting the root from the tree, and 
following it out to the extremity^ — cutting it 
into lengths of six or seven inches, Studying 
always that eachxut had a number of capillary 
roots,~-putting a scion on each of tbe^ cuts,— ^ 
and planting, them, as already taken notice of^ 
A great number of these have failed ; but, as 
a considerable number have done very well, it 
shews at least, that it is. not contrary to the 
laws of nature : the failure, therefore, must be 
awing to some other caju^e. We conceive the 
. principal i^use of failure, is the roots not being^ 
fixed in the ground, and in the act of drawiitj^ 
nourishment. If, -however, it shall be found to 
be a means of producing moi^e healthy trees, it is 
worth, trying, as one healthy tree is better than 
ten diseased ones ; and, in raising new trees 
from the seed, it is fifteen or sixteen years be* 

L 
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lore their qudity ^aii be known, and iben wtf 
have not, perhaps, one in a thousand worth 
preserving* But why not graft i^n theroojj^ 
of yofung seedKng plants, which have their 
loots fixed in the ground, and in the act of 
drawing nourishment i I h»l none of these 
to make the expddment on, but intend tatry 
it as soon as I possibly can. And I see na 
reason why the variety may not be preserved 
to ti>e md of time as wdl as that of su»makk 

805 likewise, we beUeve that the incHvidual 
fruit tree may be preserved in a healthy and 
bearing state much longer than hais commonly 
been imagined ; for we have no reason to sup- 
pose that dbose shoots wiU fade (xt decay, while 
the roots, ri^main healthy, and the stricture of 
the bark taken off: and when the bark again 
thickens and hardens, so as to d»struct thef 
production of buds, we have reason to pie« 
surne^ that the same operation will produce the • 
same ^fieet } but, in time, the roots most fiul^ 
arid the tree perish^ 

These shoots will l^ veryb^a^eial in re* 
thickening old trees^ which have become so 
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thin of wood as to offotd no protection againdt 
the fruit-destroying blasts. They will likewise 
help to consume what the gardeners call su- 
perfluous sapy and by giving dife tree more 
leav^, will give it more benefit from the at- 
mosphere^ and so contribute to prevent the 
CMiken We are informed by a late writer, K^^'('^^ 
that all the varieties of the apple, which have 
Icmg been in a state of ctdtivation, Mre fast has^ 
tening to decay^ and can no longer be preserv*' 
ed in a healthy state, by any means that have 
been tried } nor can healthy trees be propa- 
gated from ^em. We are not inclined to 
treat this subject in a Hudibrastic style, as 
some have done ; for it is well known, that the 
diseases of the parent, both in tiie animal and 
vegetable^ frequently descend to die o&pring ; 
and every farmer, and every gardener of com* 
mon sense, expects a better crop from good 
and wholesome, than from unwholesome seed : 
we cannot, however, go the length to beMev^, 
that when the parent tree decays and dies, all \ 
its offipring will decay and die along with ft* 
Is it not reasonable to suppose, that those trees 
which are propagated from it in its healthy 
state, will continue bealtiiy, and live longer 
L2 
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than the parent? And while these are in a 
state of health. May not healthy trees be pro- 
pagated from them, ad infinitum ?— We are at 
a loss to conceive how long cultivation should 
produce decay and debility in the apple tree, 
especidly as we are told by the same writer, 
that it is cultivation only which has improved 
/>r*/^ the apple, and brought it to its present state, 

/ r^*<^ from the natural crab. He has left us here 

entirely in the dark ; he has neither informed 
us of the modes of cultivation, which have im- 
proved the crab, nor those which have brought 
on the decay of the apple. It is true, he has 
told us that vegetable, as well as animal life, 
is limited to a certain period. This, however, 
is true only of the individual \ for we know of 
•^ no limits set to the existence of the species of 

either animal or vegetable. Till this is ex- 
plained, we must say, we are inclined to doubt 
both facts ! 
\ 

We do not believe, that the crab has become 
a good apple by cultivation only, nor do we 
believe that cultivation has brought on the 
decay of the apple ; we do not hesitate to say, 
that it is tt?«w/ of cultivation which has brought 
on the decay of the apple, and pear also. I 

«< ,» • ■ 
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believe the apple has been removed from situa- 
tion to situation, from soil to soil, the ground 
cultivated, manured, &c. &c., while the tree 
itself has been allowed to remain almost in a 
state of nature, or what has been done to it, 
has been rather hurtful than beneficial. If 
man had been removed from situation to situa- 
tion, from a cottage to a palace, while his hair 
was allowed to grow like a wild bear, his nails 
like eagles claws, his face and hands never 
washed, his whole body crusted over with 
mud, dirt and scabs, nothing 'done to him ex- 
cept a limb lopt off now and then ; if he had 
degenerated, would we say, he had long been 
in a state of cultivation ? Nature occasionally , 
presents man with what is good, saying, take 
care, and preserve it, — ** by the sweat of thy 
brow shalt thou earn thy food,*' — ^it may be long 
before you get another. We believe that the 
different species and varieties of fruit and other 
vegetables, are the productions of nature, by 
a concurrence of circumstances and process 
not yet discovered; though the care and at- 
tention of man may preserve and improve 
them. We find this writer using and proposing 
methods of propagating healthy apple trees j 
but none of these are from the crab by cultiva* 
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tian only, nor without the use of an alreatdy 
cultivated kind, and some of these of the kinds 
which have been longest in cultivation. If we 
were to adopt his own way of reasoning, from 
analogy of the animal, we would state the same 
objection to his method of propagating healthy 
trees, which is by crossing the breed. How 
far crossing the breed in animals improves the 
offspring, we are not at present prepared to 
speak ; besides, it is rather foreign to our pre- 
sent purpose. But, surely, if we wish to have 
a healthy offspring, we would chuse both par- 
ents healthy ; for if we couple a healthy and an 
unhealthy parent together, we have, to be sure, 
some reason to expect that the offspring may 
be more healthy than the unhealthy ; but we 
have little reason to expect that it will b^ mora 
healthy than the healthy parent ; and especially, 
as he informs us, that the good and i/? effects 
which follow the process of crossing the breeds 
of plants, are perfectly similar to those which 
have4)een observed among animals, that the 
immediate offspring will piiesent a mixture of 
both characters in nearly an equal proportion. 
This mode of propagating healthy trees, brings 
^^ me in mind of a chemist of sonie note, who 
fnvited me to taste his ale, of which hp had 
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two kinds. He wish^ to have my opinion which 
J thought best. I gav^ it. He said I was rights 
but that he would make an improvement ; this 
was by mixing a bottle of. each together. I 
could not help observing, that I thought it 
might be an improvement on the worst, but 
that J was rather at a loss to understand how 
it was m improvement on the best. If the fine 
varieties of the apple, which are said to be 
now wearing out, have been produced from 
the crab by cultivation, why not propagate 
from i3oifi crab by the same means ? and if we 
have not the samej we surely may have as good 
varieties as our ancestors. 

If such great improvements, as we are told^ 
can be made by crossing the breed in vege* 
tables, it is certainly an unpardonable neglect 
not to practise it on the more useful xeger 
taUes, wheat, barley^ &c. 

I am aware of an obstacle ^ich w91 occur 
^ many,— ^that the bark will again thicken, 
^nd become rigid, by exposure to the weather ; 
but this is only the longitudinal, whof e x^ohe- 
^ion is preserved by the transverse, which, 
^hen once destroyed, either by nature or ari^ 



Digitized by VjOOQ IC 



168 

is never again replaced : so that the same cte- 
gree of stricture can never after taRe place ; 
iior dan the like receptacles be formed for the 
vermin. The longitudinal bark, when freed 
of the trStnsverse, always rending freely and 
exfoliating, leaves no cover. The alburnum 
and inmost bark, being relieved frotn the stric- 
ture of the outer bark, and consequently grow- 
ing faster, is the cause of this exfoliation ; : at all 
events, as it appears that trees, in general, do 
not suffer mucTi from the^stricture of the bark, 
tiUit has acquired five or six coats, the opera- 
tion will not require to be done oftener than 
once in five or six years; It is true the bark 
does not exfoliate altogether coippletely, and 
the tree is sometimes covered wil^ a brown or 
grey powder ; but both these are easily taken 
off, by a mere scraping or a hard brushing. 

It is not, however, to be imagined, that any 
means can be devised to enable the fruit to re- 
sist perfectly every possible ' attack of the 
weather, or supply the place of cliAate; but 
' if any means can be discovered to make it 
stand the storm better, it is doing something. 
And if we can render the tree more healthy, 
the blossom will be stronger to resist the at- 



Digitized-by VjOOQ I'C 



169 

tack of the vermin ; and if one kind of weather 
is more favourable to vermin than another, we 
may, therefore, properly say, that these means 
defend the tree and blossom against the weath- 
er, * But will not a tree, which is strong and 
healthy, resist the direct inclemency of the 
weather better than one which is weak and 
sickly? which we consider as a predisponent 
cause. So the cold wax does not yield to the 
sea], but, melted, receives the impression from 
ihe slightest touch. Not thatfit is to be ima- 
gined that we can remove completely ^ all the 
causes which destroy fruit ; and if we could, 
it is more than probable it would cost us more 
labour to destroy the superabundant produce, 
than to moderate the effects of the destroying 
causes. Besides, it does not appear, though 



♦ In spring 1812, when all the trees in the country were 
blasted by a severe storm with frost and snow, it was obser- 
ved by several gentlemen, — particularly by Sir George Hep- 
burn of Smeaton, who has paid more attention to, and been 
of more service in improving agriculture and horticulture, 
than most men in the kingdom,— that my trees had recover- 
ed sooner than any they had seen. This, no doubt, must 
have been owing to the sap being more exposed to the in* 
fluence of beat and ligbt> when they returned. 
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we could remove ^ these i^uses complete^ 
ly, either proper or mecessary so to do. For, 
«3 every part of the creation, ^om the highest 
planet to the lowest invisible insect, vegetaUe 
and atom, seems dependent on wother^ it 
cannot be thought absurd to suppose that na« 
tare provides for loss in every individual part 
to support another. If it were otherwise, that 
beautiful harmony and connection betw<Sipn the 
parts, which now exists, wouljl be Ip^t* But 
here we must stop, because we can i^eyer trace 
ithe chain of cause and effect to the extremity, 
jeither above or below, nor understand the 
prime and 0K>ving cause of all things ; but 
^f we can 4trace the cause of good and evil, 
so far as to enable us to promote the {effects 
of the one, and prevent t^qse of the other^ 
we ought to be satisfied* In this view it be- 
copies a necessary law of nature, that one 
part of the creation i^hould, to a certain ex- 
tent, destroy another. So, even the vermin 
may be necessary to destroy, to £^ certain ex- 
tent, the produce of fruit-trees. But when 
those become too npn^ous, ai^d too power«> 
&1, it is the buiineM of man to preserve the 
balance } and this seems to be all he has to 
do, and all he can dor-to check the operations 
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of nature, vrhefl too violent, jmd to suppmt 
and assist them when too weak ; and for this 
purpose nature has endowed him with superior 
powers. By degtmetion, it must be under- 
stood I mean only change of form atid place ; 
absolute destruction or annihilation is non- 
' sense. *' Omnia mutantur^ nihil interity 

If trees, like animals, exhale any thing by ^ 

the surface, noxious to themselves, — as they 
certainly inhale something salubrious from the 
atmosphere, — ^removing the rough, corrugated, 
dry bai*k, may be as necessary to their health, 
in these respects too, as cleanliness is to that 
ofanimals. 

Query f May not forest trees be peeled with 
advantage ? especially the oak, whose bark is 
so valuable in manufacture, and whose wood, 
to the wealth and defence of the nation ? but 
which last is lost, being cruelly cut down for 
the sake of his bark before he is fit for this 
service, I had no forest ti'ees to practise upon ^ v/* 
but I have as little doubt of the result, as I 
had of that of fruit-trees, which will be not 
only to preserve the oak till he is fit for ship. 
J^uilding, but likewise increase the quantity 
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of both wood and bsurk^ for both increase in 
proportion to the ciixmmference of the tree. 
The annual layers of wood and bark are, we 
believe, caeteris paribus^ equal in thickness. 
Therefore, a tree of four feet circumference, 
will make double the quantity of wood and bark 
in one year, with one of two feet circumference : 
but the increase will be still greater ; for when 
the stricture of the bade is taken off, the tree 
grows fasten 

Since I first published my observations on 
fruit-trees, I have been at some pains in exam- 
ining the bark of the oak; and find that the tan- 
ning principle resides in every part of the 
bark, when fresh, except the inmost, which is 
left for the support and growth of the tree. 
It is likewise to be observed, that the oak rup- 
tures the bark, and attempts an exfoliation, 
very early by nature ; that these half exfoliated 
flakes lose all the tannin, and are good for no- 
thing in the manufacture of leather ; so that, in 
peeling the oak, there is both a gain and saving. 

I know an ol]j}ection has been stated against 
peeling the oak, — that the ^yood growing faster 
will be less hard and durable^ We believe the 
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reverse will be the case : for when the thick 
rigid bark is taken off, the feap will be more 
exposed to the influence of the atmosphere, — 
the agent which converts the sap into wood. 
And it will be found, that if a tree is either 
peeled or barked long before it is cut down, 
the wood will be specifically heavier, harder 
and more compact, than when it is cut down 
with the bark on. 

Since publishing these observations, I see that 
the peeling of trees promoting their growth, 
has been observed by Mr Knight, on the 
trunks, or stumps of some old trees, which had 
been cut over for grafting on ; but he has not 
made any use of it, further, than upon stumps, 
which have been deprived of the hewfit of the 
winds to shake down the sap ! It would appear, 
from his expressing surprise, that he thought it 
accidental : but it will be f(Hind to be a gene- 
ral rule and universal law of nature. 

It appears he had no idea of it either pre* 
serving the bearing branches healthy, or caus- 
ing the trunk and large branches to send out 
new wood to bear fruit, nor even of destroying 
the vermin ; he says, " In middle aged trees. 
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of very old kinds, a suocessiaa of young shoots 
is annually produced by the vigoiir df the 
stock, and destroyed again in the succeeding 
winter*/' This is certainly true^ jind has 
been observed by every body ; but in treesr 
idiich have been (iroperly peeled, s^sid ^pe^ 
dally where the capillary roots have been cut 
away, as mentioned in the physiology, I have 
not found one of these young daoots in a hun# 
dred, destroyed in the succeeding winter ; but 
the very top bud, growing in the succeeding 
spring, ami bearing fruit the following year« 

I bad none of these varieties, tiae oioil, ced 
streak, or golden pippin, nmntioned by Mr 
Knight, to make trial on ^ but some kinds, 
^ the nonsuch, faawthoniden, &c., which have 

long been in cultivation, and eertainly iar 
-ff'(^<' gone in a state of decay, Imve been (H>mpletely 

renovated by the q[ieration ; and I can see no 
reason why it should not succeed on other va« 
rieties. To preserve the tree healthy, Mr 
Kn%ht reoonsmends cutting off the branches^ 
every third or &urth^ year, wid never ailowang 

* See Knight^ Treatise oa the Culture of the Apple, 
p. 9, third ei^ion. 
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it to produce either j^wV or blossom: but, if 
he had peeled his trees, he would have found 
that this would not have prevented the tree 
irom producing either blossom or fruit j for 
these young shoots, that come out in const* 
quence of the peeling, commonly produce both 
blossom and firuit, the third, and sometimes 
the second year. 

It appears from Mr Knight's observations, 
tiiat the time seedling apple trees arrive at 
maturity, to produce fruit, is various, gene- 
rally from^nine to sixteen years ; that grafted 
trees generally produce their first blossom in 
the same season with the original tree, from 
which the graft;s are taken* 

These rules will not apply in case of peeling 
and annular barking j for, by these means, ei^ 
ther the original, or grafted tree, or even a 
single branch of either may be thrown into a 
bearing state several years before the other: 
and we have no doubt but the same means will 
produce the same efiect upon the seedKng 
plant J but of this I have nb experience, hav- 
ing no seedling plants in my possession ; and 
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we have reason to presume, that they will 
have similar effects on other species of trees. 

This method of preserving trees healthy, by 
cutting them over, can be of no service, ac- 
cording to Mr Knight^s own opinion, in pre- 
serving the . old varieties ; for he says, "that 
all plants of this species, however propagated 
from the same stock, partake i n some degree 
of the same life, and will attend the progress 
of that life, in the habits of its youth, its ma^ 
I turity, and decay. ^^ By this, then, we are to 

^'"/'*^ . tSJ believe, that when the original tree dies, all 
its offspring, however propagated^ will die also. 
We have not experience to speak fully on this 
subject, but cannot help thinkings that it looks 
a little witchcraft like, aild brings us in mind ^<:«^«-'^ 
jSc^rt^ijJp \ ^f stories told by some of our Sdot^ historians, 

Ca,^d<iJ^ of witches making figures in wgx, of persons 
' X^^k^m^ they wished to torment atid kill, and roasting 

the figure at the. fire ; as the wax melked, th^ 
person wasted away and died. 

The original pear tree, known by the name 

^ \ of the green pear of the yair, died several 

years ago, at that place, from which ft had its 

name ; but many thousand plants of its offspring 
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ftre 8tiU alivd and healldiy. Hie origina l apple 
tree, called HiarWthornden, ia sj^ alive at that f S tC 
l^ceand healthy i but m»iy of its a£&pring 
ute dead#; asid of what remain, very- feir arc 
healthy. We are convinced, holfefwr, from 
observation, that grafts taken from a diseased 
iree, frequently caxry the disease diong. with 
^em; but we caniiot wf alm^ j and we do 
not fifid in the .aoiflteU even hereditary and 
in£^tiou9 di$ea»i» of the parent* ahxinf^ descend 
to the oSpring; but^ in both caaes, it is cer- 
tainly best ^nd safest t^ ohooso a healthy parent. 

Annular baiJcing,.orjcutting out ring a of the 
bai^^ has already been ta&en notice of iji the 
physk^gy* but req^res JXHhe furtheir ofaservBr 
tiona in practice. - ; 

' ' ' * 

Thk operation is pet £3Fmed with beii efiSail 
and most safety , in tUe nKontfas of April and / 

May . If it is done much earlier, before the sap 
flows vigoromly, the cut edges of the hark will 
conti:a€t upon tlie wood^ sti^ the flow of the 
sap, and kill the tree or Juomch : if much later, 
there will not be time to form a new bark. In 
pear, applet cherry, and phind) trees, the ring 
may be from one-fourth to on&l^alf inch faroad> 
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taken oat compfetely to the wood^ iiad rofied 
immediately iip pretty tight, with a piece of 
rag three or four rounds : woc^eu rag is prc^ 
ferable, because it is elastic^ and 3rfeld» to the 
growth irf* the tr$e. .^ ' ^ 

■' The effect of this operation, appeam qmt^ 
astonii^ing^ but is ea»}y und^stood on' the 
principles we h^^e laidi down. If the branch 
on which it is performed^ is>alieady in a bear- 
ing state, cit will moine Mrtfflnly;8ecure the crop 
for tjie same season; ^ the £puit vM be larger, of 
finer flavour, and sooner ripe ; and the wood 
ihcr^sed. If the branch is not in a bearing 
state, it wSl thi^w^it into a bearing state next 
season, wi& all these advantages 99 .^mes in 
100. Though this operation on any part of 
the branch, prodjuces these effects, the nearer 
the beariing part it is done, the effeqt is both 
^eater, and mcnreeertatn. 

^ The ring is conimcmly filled up wjih new 
fairk in four or five weeks, somettniesi sooner, 
but no^ transverse bark. 
'- ■ - - ' 

The practice of annular barking, like tha^ 
of peeling, is yet in its infancy; the extent. 
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tfc^refore, to^faiehit ought to be cafried, and 
the advantages to be derhred ^ from it are noi^ 
all known* There can be^^itfie d<>ubt| h<yw-L 
ever, that k'will reqoire tio be mrried farthet 
in some species of trees, than in others. FronL 
some circumstances that have occurred acci« 
^Itotallyy I havet reason to thinks that on' some 
kinds which aire very shy.b^kr^tB, ad the^finer 
t^rt of Fri^ni^h pears, it will require to^ be oir* 
rii^ to much greater extent,^ and even psM of ( 

the wood ctit out t^ make th^m bear friiit^ but 
Ihave not had time, from the eirperiments I 
fa^ve made, to speak fikrther oft thi^ subject. 

When a tree- is MHed by 'aaanuldr bark«gi 
which may very readily be done,— 4>y perform- 
ing the operatidm' to o late in- the se^on,^ by 
leaving the rin g Wico vered^ oir by doing i t^be > 
l ow all thej b^imohes, leaves, an d budi^,->-4he 
/ftTh part below the- ring dies first. This ftirthw ' ^^ 
shews us, that the influence of the atmosphere 
is conveyed to the root, chiefly- between the 
wood and bark : indeed it would almost tempt 
us to believe that it was conveyed wholly 
through this channeL 

• r* ' ' '^ ' » -^ ; 
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th^ part itbove i»H vonly m:rm»w v»m than 
Ikg^ p^ bi9loYr» but iJ^creMti tnoM/tliMi U 
woul^: hft¥& dk>»e9 if tbe jriog had jmH been 
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, Tbct part beleiw Ike riiig^(if Wchc Jl ^ve aft 
^e lateral bjmidie»»^ ieio^i^ mid ; biKls^ not 
oqfyiacffeaMs l^ta than abov^, baliii(i<»rea«e» 
*f . tiooe at :i^^ till. t}» ri»g ia fiU^ ^ witb new 

baik: thteiibe^tJiafetb#i%imtiwit^ 
prodiic^ -by ti») action . trf the aftwogpb^r^ 
alone 3 tbat> 4}tb4»i^ tte:!^ aricp^ &»« )t^ 
earth a>ntaixr the whole matter^ it would re- 
mdis^y'^t^mv^y^^fcg evw* w#iw;it;!iot 
&HP <he itiflaence of the atsu>a|rb9r9 ;r-«^ w^ 
conceive thai ajM^€!«^.tibe(i^ggi<>09tai|]! tb^ 
wHote, matter^ it iMuld sem^n.m egif for 
e? eiv worfl It sot^ for the wflum^ 44* the h$m 
In sbortt Wfe look upon th^ wp^ a« the mate^ 
rial$» ^ amp^fhem the ag^i^. dxewrt^ o^r 

<;to tbp above principlei it* m eaay toc p^c^ount 
for the barrenness and <^k^' oC fruit treed $ 
suppose a tree drawing ten pounds of sap from 
tbe earthy and that the powers of ^ the atmo- 
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^hereareciqidble^ioiinvenytfa^ ptouirds, 

but no moeef ^ into Ifhiit ;. stippoie then> that 

^tead of ten, the tree dmwing fifteen poiUKUi 

I say xrot'One ^oimee'.will be converted, ioto 

ihiit, because the powers of the atmosfihere 

are overpome, and that balance lost which is 

laedensaryforKthe producti<»t of j^j/(L4). 

Saj^ose, fiirtfae^y the tree dra;v^ag twenty A.^ 

pounds^ Ijsy not one ounce wiU be conyerted ^ t. , . , ? ^ ^ 

into either fruit or wood, but burst out and end 

in canker ; because that balance, necessary for 

the preservation of health, is lost (9). In like 

manner, suppose a man's stomach capable ^ 

digei^ one pound of meat, and no more : if he 

eat one pound, k will go to nourish and increase 

his body ; but if he eat two pounds, the powers 

of digestion being overcome, not a single grain 

will go to the nourishment of his body, but oh 

the contrary, induce disease, and derange the 

whole system. 

It is to be observed, however^ that canker, 
to a certain extent, on a tree or branch, fre- 
quently throws it into a bearing state ; but 
this is on the same principle with annular bark- 
^gy by cutting off a great part of the sap 
arising from the earth* 
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W« t^VB kud down priocqiieiiffrDSi the uoif- 
V^i^al hms jtd jialaire,'*4*4om ithefle prmci{det 
evi^liiii^ deduced general nddfi^-*^^ have ap- 
f^led tbeip mleato pmctira^ and found tiiem 
Iin9#er to our most ssnguiiie expactatioQft s«^ 
^dflc rules wHi be ac^(uil:ied by expec^noe^r 
We hope the snbject will be followed out bj 
jtB^nof inore experience, and greater, abilttiei^ 
lamd teadto dwcoy^fieBJtoneferiat ^ 
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